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FOREWORD 


This  manual  has  been  published  for  the  Information,  guidance, 
and  compliance  of  all  personnel  engaged  in  the  uae,  handling, 
storage,  and/or  disposal  of  radioactive  material  on  this  post. 
These  Radiological  Safety  Regulations  supersede  that  portion  of 
the  "General  Biological,  Chemical  and  Radiological  Regulations" 
(January  1963)  pertaining  to  radiological  safety  (part  C,  pages 
30-36)  and  all  other  general  regulations  hitherto  in  force. 

They  do  not,  however,  supersede  supplemental  Building  Radio¬ 
logical  Safety  Regulations  unless  the  latter  conflict  with  this 
manual . 

The  radiological  regulations  in  "General  Biological,  Chemical 
and  Radiological  Safety  Regulations"  do  not  conflict  with  this 
manual  but  are  in  an  abbreviated  form  and  are  for  general  infor¬ 
mation  only. 
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I.  GENERAL 


1.  REGULATIONS 

This  manual  Is  issued  by  th«i  Commanding  Officer,  U.S.  Army  Biological 
Laboratories,  Fort  Detrick,  Frederick,  Maryland.  The  regulations  contained 
herein  apply  to  all  users  of  materials  and  equipment  emitting  ionizing 
radiations.  These  regulations  meet  the  requirements  of  the  following 
statutory  codes  and  regulations: 

a.  The  Atomic  Energy  Act  of  1954  as  published  in  Code  of  Federal 
Regulations:  Title  10,  Chapter  I,  Parts  20  and  30. 

b.  AR  40-414,  AR  40-431,  AR  40-580,  AR  40-582,  AR  385-10,  AR  385-30, 
AR  385-40,  and  AR  755-380. 


2.  FORT  DETRICK  ISOTOPE  COMMITTEE* 

a.  The  Fort  Detrlck  Isotope  Committee  is  established  to  act  in  on 
advisory  capacity  to  the  Commanding  Officer  on  all  matters  relating  to  the 
use,  procurement,  handling,  storage,  and  disposal  of  radioactive  materials 
at  Fort  Detrlck.  The  Committee  shall  receive  reports  from  the  Radiological 
Safety  Officer,  U.S.  Army  Biological  Laboratories,  and  review  records, 
reports,  and  programs  for  conformity  with  the  requirements  of  Title  10  of 
the  Code  of  Federal  Regulations  and  AR  40-580.  The  Committee  shall  perform 
the  following  functions: 

(1)  Review  and  approve,  in  advance  of  purchase,  proposals  for 
the  use  of  radioisotopes  at  Fort  Detrick. 

(2)  Review  and  make  suggestions  on  special  situations. 

(3)  Act  for  the  Commanding  Officer  as  the  authoritative  body  on 
radiological  safety  rules  and  regulations. 

(4)  Exercise  veto  power  by  a  majority  vote  over  the  policies  of 
the  Radiological  Safety  Officer. 

(5)  Operate  through  the  Radiological  Safety  Section  to  accom¬ 
plish  its  objectives  in  accordance  with  regulations  of  the  Department  of  the 

Army  and  the  U.S.  Atomic  Energy  Commission. 


*  Refer  to  Special  Orders  Ho.  177  dated  31  Oet  1961,  No.  60  dated  25  Mar 
1963,  and  No.  145  dated  18  July  1963. 
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(6)  Exercise  control  over  and  disposal  of  machines  that  produce 
ionizing  radiation  and  particles  for  other  than  diagnostic  and  therapeutic 
purposes. 

b.  The  Committee  members  shall  be  appointed  by  the  Commanding  Officer 
and  shall  include  the  Radiological  Safety  Officer  and  others  as  prescribed 
in  CFR  10,  Part  30,  paragraph  30.24  d. 3. 

3.  RADIOLOGICAL  SAFETY  SECTION 

The  Fort  Detrick  Radiological  Safety  Section  will  perform  the  following 
functions: 


a.  Represent  and  act  for  the  Commanding  Officer,  U.S.  Army  Bio¬ 
logical  Laboratories,  on  the  Fort  Detrick  Isotope  Committee  on  all  radio¬ 
logical  matters. 

b.  Represent  the  Commanding  Officer,  U.S.  Army  Biological  Labora¬ 
tories,  on  all  Atomic  Energy  Commission  licensing  matters.  * 

c.  Serve  as  Radiological  Protection  Officer  on  the  U.S.  Army 
Biological  Laboratories  Atomic  Energy  Commission  licenses. 

d.  Act  for  the  Commanding  Officer  as  staff  coordinator  in  all  matters 
pertaining  to  the  storage,  packaging,  handling,  shipping,  and  disposal  of 
radioactive  materials  and  waste. 

e.  Formulate  and  operate  a  radiological  safety  program  to  meet  the 
requirements  of  Title  10  of  the  Code  of  Federal  Regulations,  Atomic  Energy, 
and  AR  40-580.  He  shall  be  responsible  to  the  Fort  Detrick  Isotope  Committee 
for  performance  of  this  function. 

f.  Review  all  radiological  programs  and  operations  at  U.S.  Army 
Biological  Laboratories  and  ascertain  that  they  comply  with  current  regula¬ 
tions  and  requirements.  Recommend  appropriate  action  to  the  Fort  Detrick 
Isotope  Committee. 

g.  Act  as  an  advisor  and  operational  officer  on  radiological  safety 
for  the  Fort  Detrick  Isotope  Committee,  maintaining  necessary  records  per¬ 
taining  to  individual  exposure  records  and  inventories  of  radioactive 
material . 


h.  Direct  the  procurement  of  all  radioactive  materials  and  ionizing 
n di- 1  i  5r.-producing  apparatus . 

i.  Receive  and  distribute  all  radioisotopes  used  at  Fort  Detrick. 
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j.  Maintain  current  inventories  of  radioactive  materials  and 
ionizing  equipment  and  their  locations. 


4.  AREA  SUPERVISORS 

a.  A  Radiation  Area  Supervisor  will  be  designated  by  the  branch 
chief  or  other  supervisor  for  each  project  involving  the  use  of  ionizing 
radiation  (see  Section  II,  paragraph  1).  The  Radiation  Area  Supervisor 
shall  be  organizationally  in  a  position  to  be  responsible  for  the  over-all 
project  and  the  actions  of  operational  personnel. 

b.  The  duties  and  responsibilities  of  the  Radiation  Area  Super¬ 
visor  are  as  follows: 

(1)  To  supervise  and  ensure  that  day-to-day  radiological 
safety  practices  are  carried  out  by  operational  personnel  within  his  project 
or  area . 

(2)  To  ensure  that  the  rules  and  recommendations  of  the  Radio¬ 
logical  Safety  Section  are  followed  and  that  hazardous  conditions  are 
corrected  as  quickly  as  possible. 

(3)  To  report  immediately  any  fire,  explosion,  spill,  theft, 
personnel  overexposure,  loss  of  control,  or  any  other  accident  involving 
ionizing  radiation  within  his  area  of  responsibility  to  the  Radiological 
Safety  Office  (See  Section  IV,  paragraph  2). 

(4)  To  receive  and  forward  to  operating  personnel  all  results 
of  routine  radiation  surveys  prepared  by  the  Radiological  Safety  Office,  and 
to  ensure  that  the  recommendations  of  the  survey  are  carried  out. 

(5)  To  ensure  that  his  project  is  performed  within  the  limits 
of  the  Radiological  Program. 

(6)  To  act  in  liaison  between  the  individual  operator  and  the 
Radiological  Safety  Office. 

(7)  To  furnish  information  to  the  Radiological  Safety  Section 
concerning  individuals  and  activities  in  their  areas,  especially  additions 
or  deletions  from  rosters  or  changes  in  location  or  laboratory  size. 

(8)  To  be  responsible  for  biological  decontamination  of  the 
film  packets,  where  necessary,  so  as  to  facilitate  "cold"  area  pickup  by 
the  Radiological  Safety  Section.  Ethylene  oxide  (carboxiclave)  is  at 
present  the  only  acceptable  biological  decontamination  method  for  film 
badge  dosimeters. 
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II. _ RADIOLOGICAL  PROGRAMS.  SURVEYS  AND  PROCUREMENT  OF  RADIOISOTOPES 

1 .  RADIOLOGICAL  PROGRAMS 
a.  Radioisotopes 

(1)  All  operations  involving  the  use  of  radioisotopes  at  U.S. 
Array  Biological  Laboratories  will  have  an  approved  Radiological  Program. 
Approval  must  be  received  prior  to  the  beginning  of  any  radiological 
operation  or  the  procurement  of  radioisotopes  and  other  sources  of  ionizing 

radiation  with  the  exception  of  medical  equipment.  The  program  shall  be 

submitted  for  approval  to  the  Fort  Detrick  Isotope  Committee,  through 
Radiological  Safety  Office,  on  a  Disposition  Form,  DA  2496,  in  triplicate, 
and  will  Include  the  following  information: 

(a)  The  division  or  branch  wishing  to  use  or  procure 

radioisotopes . 

(b)  The  names  of  the  Radiation  Area  Supervisor  and  all 
operational  personnel. 

(c)  The  radioisotope,  its  chemicul  and  physical  form,  and 

the  amount  of  activity  (curies)  to  be  used  during  the  experiment  ub  well  as 

the  total  amount  of  activity  to  be  on  hand  at  any  one  time. 

(d)  A  complete  description  of  the  proposed  radiological 
operations  to  be  performed,  Whenever  possible,  do  not  include  classified 
information  unless  the  radiological  operations  cannot  be  described  without 
such  information. 

(e)  The  location  by  building  and  room  number  or  area  in 
which  the  radiological  operations  are  to  be  performed. 

(f)  A  complete  list  of  radiation  monitoring  and  other 
equipment  available  for  the  proposed  program  (See  Section  III,  paragraph 
6  of  this  publication  for  further  information). 

(g)  The  radiation  safety  precautions  (Section  III)  to  De 
used  in  t!u-  proposed  program. 


(h)  The  signature  of  the  division  chief  of  the  activity  to 
which  t V  request inc  acencv  or  branch  is  assigned. 
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(2)  The  radiological  program  will  be  approved  on  the  basis  of 
the  SOP  and  the  available  equipment  and  facilities,  as  well  as  the  radiation 
experience  of  the  operating  personnel  and  the  responsible  investigator. 

(3)  Appendix  A  is  a  sample  Radiological  Program  that  may  be 
used  as  a  guide.  It  should  be  noticed  that  the  program  includes  a  Comment 
2  for  the  Fort  Detrick  Isotope  Committee,  certifying  approval  and  assigning 
a  number  to  the  proposed  program.  Radiological  operations  shall  not  begin 
until  the  proposed  program  has  been  returned  to  the  requesting  agency  with 
a  Comment  3  granting  approval  for  the  program. 

b.  Accelerators,  X-Ray,  and  Other  Equipment  that  Produce  Ionizing 
Radiation  for  Nonmedical  Purposes. 

(1)  All  operations  involving  the  use  of  accelerators  (Van  de 
Graaff  generators,  cyclotrons,  betatrons,  etc.)  X-ray  machines,  static 
eliminating  devices,  and  other  equipment  that  produce  ionizing  radiation 
will  be  approved  by  the  Isotope  Committee  prior  to  their  installation  and 
operation.  Approval  will  be  given  by  means  of  a  Radiological  Program 
that  shall  be  submitted  to  the  Fort  Detrick  Isotope  Committee,  through 
Radiological  Safety  Section,  in  triplicate  on  DA  Form  2A96  and  will 
describe  the  proposed  operation,  including  the  following  information: 

(a)  The  branch  wishing  to  use  the  machine. 

(b)  The  names  of  the  Radiation  Area  Supervisor,  respon¬ 
sible  investigator,  and  all  other  operational  personnel. 

(c)  The  type  of  machine  to  be  used,  including  the  oper¬ 
ating  characteristics  (voltage,  amperage,  filters,  targets)  as  well  as  the 
manufacturer,  model  and  serial  number. 

(d)  A  complete  description  of  the  operations  to  be  per¬ 
formed.  Do  not  include  classified  information  unless  the  operations  can¬ 
not  be  properly  described  without  such  information. 

(e)  The  location,  by  building  and  room  number,  in  which 
the  machine  is  to  be  installed.  A  complete  floor  plan  showing  adjacent 
areas,  proposed  position  of  the  machine,  the  console  and  shielding  will 
be  included. 


(f)  A  complete  list  of  radiation  monitoring  and  other 
equipment  available  for  the  proposed  test  program  (See  Section  III, 
paragraph  5  of  this  publication  for  further  information). 
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(g)  The  radiation  rules  and  precautions  (Section  III)  to 
be  used  in  the  proposed  test  plan. 

(h)  The  signature  of  the  division  chief  of  the  activity  to 
which  the  requesting  agency  or  branch  is  assigned. 

(2)  The  program  will  be  approved  on  the  basis  of  the  available 
equipment  and  facilities,  as  well  as  the  radiation  experience  of  the  oper¬ 
ating  personnel  and  the  responsible  investigator. 

(3)  The  requesting  agency  shall  not  begin  the  described  oper¬ 
ations  until  the  proposed  plan  has  been  approved  and  returned  to  the  agency 
by  the  Isotope  Committee. 


2.  SURVEYS  OF  RADIATION  AREAS 

a.  Initial  Survey 

(1)  It  will  ofton  bo  nocessary  for  Radiological  Safety  per¬ 
sonnel  to  survey  and  approve  siteB  and  areas  where  radioisotopes  or  ionizing 
radiation-producing  equipment  or  materials  are  to  bo  uBed.  The  purpose  of 
this  survey  Is  to  insure  that  the  facilities  are  adequate  for  the  proposed 
tost  program,  This  is  particularly  true  of  laboratories  or  facilities  that 
arc  not  specifically  designed  for  radiological  operations.  The  survey  will 
Involve  checking  ventilation  systems,  filters,  hoods,  survey  instruments 
available,  waste  disposal  techniques,  flooring  materials,  types  of  work 
benches,  shielding,  accessibility  by  unauthorized  personnel,  materials  used 
for  walls  and  ceilings  and  other  pertinent  matters. 

(2)  The  initial  survey  will  be  made  by  the  Radiological  Safety 
Section  prior  to  the  approval  of  the  proposed  radiological  program. 

b.  Routine  Survey 

(1)  After  the  radiological  test  program  is  approved  and  oper- 
“ tiers  have  begun,  the  area  or  laboratory  will  be  periodically  surveyed  by 
Radiological  Safety  personnel.  These  surveys  will  be  made  to  determine 
whf  f  he  r 


(a)  Proper  shielding  is  being  used  and  the  maximum  per- 
missiblt  radiation  dosages  are  not  being  exceeded  (Section  III,  paragraph 

2  1 

(b)  Contamination  levels  are  maintained  below  those  spsci- 
!i..i  in  Section  III,  paragraphs  3  and  A. 
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(c)  The  work  is  Deing  conducted  in  accordance  with  this 
manual  and  with  the  approved  Radiological  Program  covering  the  operation. 

(2)  Three  copies  of  the  findings  of  this  survey  will  be  pre¬ 
pared.  The  original  and  one  carbon  copy  will  be  sent  to  the  Radiation 
Area  Supervisor,  who  will  sign  the  original  and  return  it  to  the  Radio¬ 
logical  Safety  Section.  The  Area  Supervisor  will  retain  the  carbon  copy 
for  his  own  records.  The  third  carbon  copy  will  be  sent  to  the  Post 
Surgeon. 


c.  Special  Surveys 

Special  surveys  are  performed  as  needed  during  decontamination, 
spills,  loss  of  control,  or  accidents  involving  radiation  as  well  as  during 
particularly  hazardous  radiological  operations.  These  surveys  and  their 
results  are  recorded  in  a  log  book  kept  by  the  Radiological  Safety  Section. 
A  written  report  of  the  findings  of  these  surveys  is  given  to  the  Radia¬ 
tion  Area  Supervisor. 


3.  RADIOLOGICAL  SAFETY  INSTRUCTION 

The  Radiological  Safety  Section  will  informally  instruct  operational 
personnel  in  the  safety  hazards  and  procedures  for  radiological  operations. 
This  instruction  is  available  on  request  to  all  personnel  actively  assigned 
to  radiological  operations. 


4.  PROCUREMENT  OF  RADIOACTIVE  MATERIAL 

A  proposed  radiological  program  must  be  approved  (see  Section  II,  para¬ 
graph  l)  before  a  request  for  procurement  approval  is  made. 

a.  The  procurement  of  all  radioactive  materials  and  machines 
capable  of  producing  ionizing  radiation  will  be  accomplished  only  with 
the  prior  approval  of  the  Radiological  Safety  Section.  The  materials  and 
equipment  mentioned  above  fall  into  four  general  categories  with  regard 
to  procurement: 

(1)  Materials  produced  by  or  under  the  auspices  of  the  Atomic 
Energy  Commission  and  requiring  an  Atomic  Energy  Commission  "Specific 
License . " 

(2)  Materials  procurable  under  an  Atomic  Energy  Commission 
"General  License." 


(3)  Other  radioactive  materials,  which  include  primarily 
elements  in  the  naturally  radioactive  series  (radium,  thorium,  etc.). 
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(4)  Apparatus  and  equipment  capable  of,  or  containing  materials 
capable  of,  producing  ionizing  radiation.  This  includes  X-ray  machines, 
particle  accelerators,  certain  cathode-ray  tubes,  electron  microscopes,  and 
many  other  devices . 

b.  The  procurement  of  items  in  all  four  categories  listed  above 
will  be  initiated  only  with  prior  approval  of  the  program  description  as 
described  in  Section  II,  2,  a.  Information  concerning  the  procedure  for 
the  procurement  of  items  in  the  above  categories  is  available  from  the 
Radiological  Safety  Section. 

c.  Radiological  Safety  Section  will  be  notified  immediately  that 

a  shipment  arriving  on  post  contains  radioactive  material.  Small  items  will 
be  delivered  to  Radiological  Safety  Section,  Bldg.  550,  and  they  will  accom¬ 
plish  final  delivery.  Notify  Radiological  Safety  Section  immediately  upon 
receipt  of  larger  items  for  clearance  prior  to  delivery  (see  Section  VI, 
paragraph  2). 


5.  ISOTOPE  INVENTORY  AND  SHIPMENT 

The  Radiological  Safety  Section  will  conduct  periodic  isotope  inventories 
for  control  purposes,  and  reserves  the  right  to  request  periodic  reports  con¬ 
cerning  the  use  made  of  the  isotopes  or  equipment.  Each  Radiation  Area  Super¬ 
visor  should  keep  accurate  records  of  receipt,  expenditure,  and  relocation  of 
radioactive  materials  for  which  he  is  responsible.  Transfer  of  materials 
between  radiological  areas  is  sometimes  permissible,  but  only  with  prior 
approval  by  the  Radiological  Safety  Section.  Transfer  of  any  amount  of 
radioactive  material  to  unauthorized  areas  is  prohibited.  Off-post  shipment 
of  radioactive  material  must  be  cleared  through  the  Radiological  Safety 
Section  to  assure  conformance  with  Atomic  Energy  Commission,  Interstate 
Commerce  Commission,  Postal  and  other  shipping  regulations  as  well  as  with 
Radiological  Safety  inventory  requirements. 

6  INACTIVATION  OR  AMENDMENT  OF  A  RADIOLOGICAL  PROGRAM 
a.  Inactivation 

(1)  Whenever  a  Radiological  Program  is  to  be  discontinued  or  a 
radiation  area  is  to  be  returned  to  nonradiological  use,  the  Radiological 
Safety  Section  will  be  notified  in  writing  by  the  Radiation  Area  Supervisor. 
Before  any  of  the  above  actions  can  take  place,  the  Radiological  Safety 
Sect  ion  will  check  the  program  to  insure  that: 

(a)  The  area  is  free  of  all  radioactive  materials  and 

c  or  timinants . 


(b)  All  radiation  caution  signs  and  labels  are  removed. 

(c)  All  radioactive  material  that  is  still  in  the  posses¬ 
sion  of  the  user  is  stored  in  the  radiological  holding  area  or  that  the 
disposal  of  such  material  has  been  properly  carried  out. 

(d)  Film  badge  services  are  discontinued. 

(e)  Other  pertinent  radiological  safety  matters  have 

been  completed. 

(2)  Once  these  matters  have  been  completed,  the  Radiological 
Safety  Section  will  notify  the  Radiation  Area  Supervisor  in  writing  that 
Che  area  has  been  cleared  and  may  be  returned  to  nonradlologlcal  use.  A 
radiation  area  will  not  be  considered  as  cleared  for  nonradlologlcal  use 
until  the  Radiological  Safety  notification  is  received  by  the  Radiation 
Area  Supervisor. 

b.  Amendments 

Any  change  in  procedure  or  personnel  Involved  in  a  Radiological 
Program  will  rnquire  that  a  written  amendment  to  the  program  be  submitted 
to  the  Fort.  Detrlck  Isotope  Committee  for  approval  prior  to  any  such  change. 
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III.  GENERAL  RULES  AND  PRECAUTIONS  FOR  USE  OF  RADIATION 

1.  THE  NATURE  OF  RADIATION  HAZARDS 

a.  Work  with  radioactive  materials  or  radiation-producing  devices 
can  be  accomplished  without  undue  hazard  to  personnel  provided  that  the 
dangers  are  recognized  and  the  necessary  precautions  understood  and  employed. 
Basic  procedures  for  the  safe  use  of  isotopes  and  radioactive  sources  involve 
protection  against  external  and  internal  radiation.  Suitable  protection  can 
usually  be  provided  by  appropriate  combinations  of  several  factors:  (a) 
planning  the  activity  to  use  minimal  quantities  of  radioactive  materials; 

(b)  maintaining  proper  distance  between  source  of  radiation  and  worker; 

(c)  limiting  the  time  of  exposure  to  radiation;  (d)  utilizing  adequate 
shielding  between  source  and  worker;  (e)  handling  dusty  material  in  closed 
systems;  and  (f)  limiting  the  spread  of  contamination  caused  by  accidents. 

b.  Certain  basic  facts  are  generally  accepted  about  the  biological 
effects  of  ionizing  radiation.  It  is  beyond  the  scope  of  this  manual  to 
give  an  extensive  discussion  of  these  effects,  but  a  few  of  the  fundamental 
principles  are  presented  to  clarify  the  regulations  and  precautions  that 
follow. 


c.  The  biological  effects  of  radiation  are  primarily  due  to  its 
ionizing  effect,  which  may  cause  injury  or  death  to  living  cells.  Ionizing 
radiation  penetrates  the  individual  cells  and  the  energy  transferred  is 
high  enough  to  cause  changes  in  the  cell  physiology,  to  the  extent  that 
serious  injury  or  even  death  may  result.  Obviously,  if  enough  of  the  cells 
are  injured  or  killed,  serious  impairment  of  single  organs  or  even  of  total 
body  functions  may  occur. 

d.  All  types  of  cells  and  tissues  are  affected  by  ionizing  radiation. 
However,  different  tissues  vary  in  radiosensitivity  and  in  ability  to  recover 
from  radiation  damage.  Those  tissues  most  affected  are  the  blood-forming 
tissues,  epithelial  tissues  of  the  intestine,  and  the  skin  and  the  lens  of 
the  eye.  In  man  the  early  effects  of  exposure  to  ionizing  radiation  are 

the  reduction  of  the  number  of  leukocytes  in  the  blood,  erythema,  epilation, 
inhibition  of  gamete  formation,  and  capillary  damage.  The  degree  of  damage 
to  any  particular  tissue,  however,  depends  upon  the  type  of  radiation,  the 
method  by  which  the  tissue  is  exposed,  and  the  amount  of  radiation  absorbed. 

e.  In  addition  to  these  early  effects,  there  are  marked  cumulative 
-ffects  and  late  changes.  These  long-term  or  cumulative  effects  have  no 
detectable  threshold  area  and,  as  the  term  implies,  are  cumulative  over  the 
entire  lifespan  of  the  individual  concerned.  The  most  important  of  these 
cumulative  effects  is  the  genetic  damage  caused  to  the  reproductive  organs. 


f.  In  the  field  of  radiation  safety,  two  basic  types  of  radiation 
hazards  are  recognized:  external  and  internal.  The  source  of  an  external 
hazard  may  be  an  X-ray  machine,  an  accelerator,  any  radioisotope,  or  other 
material  or  equipment  that  emits  gamma  rays  or  neutrons.  Alpha,  proton, 
dcuteron,  and  beta  particles,  emitted  from  accelerating  equipment  or  other 
materials,  are  external  hazards  to  a  varying  degree,  that  is  dependent  upon 
their  energy  range  and  source. 

g.  Even  though  it  may  seldom  occur  that  the  whole  body  is  subjected 
uniformly  to  external  radiation,  it  is,  nevertheless,  necessary  in  the  In¬ 
terest  of  safety  to  assume  that  this  always  takes  place  and  to  regard  such 
an  exposure  as  "total  body  dose"  rather  than  a  "limited  body  dose."  Hits, 
however,  obviously  does  not  apply  when  the  radiation  dose  received  is 
given  to  the  wrist,  finger  or  some  other  appendage  of  the  body  (See  Section 
V,  paragraph  1)  while  the  main  portion  of  the  body  is  shielded. 

h.  Internal  radiation  exposures  occur  when  radioisotopes  enter  the 

body  by  means  of  inhalation,  ingestion,  through  an  open  wound  or  through  the 
pores  of  the  skin.  From  the  internal  dose  standpoint,  all  radioactive 
materials  are  considered  a  hazard.  Materials  such  as  Ra‘  ,  Pu'^and  Sr"° 
are  absorbed  primarily  into  the  bone,  causing  injury  to  the  blood-forming 
organs.  Other  radioisotopes  may  concentrate  in  different  tissues  or 
organs;  for  example,  1*31  absorbed  primarily  by  the  thyroid.  As  In 

the  case  of  external  dosage,  symptoms  of  rudloactive  injury  may  occur  in 
a  few  days  or  weeks  in  severe  cases  or  may  not  appear  for  years  if  small 
amounts  of  radioisotopes  have  been  absorbed. 

i.  Therefore,  it  is  imperative  that  persons  engaged  in  laboratorv 
operations  involving  the  use  of  radioisotopes  be  aware  of  the  tact  that  an 
internal  as  well  as  an  external  radiation  hazard  may  exist. 


2.  MAXIMUM  PERMISSIBLE  DOSE 

a.  No  individual  employed  at  the  U.S.  Army  Biological  Laboratories 
shall  be  exposed  to  ionizing  radiation  in  excess  of  the  limits  given  in  this 
publication  or  in  the  "Code  of  Federal  Regulations."" 

b.  The  maximum  permissible  dose  that  may  be  received  by  a  radiztirn 
worker  for  a  calender  quarter*  is  given  in  Table  I. 


"Code  of  Federal  Regulations."  Title  10.  Part  20.  paragraph  20  101 
November  17,  1960. 
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TABLE  I.  MAXIMUM  PERMISSIBLE  DOSE  PER  CALENDAR  QUARTER 


Parts  of  the  Body 

Exposure,  Rems* 

1. 

Whole  body;  head  and  trunk; 
active  blood-forming  organs, 

1-1/4 

lens  of  eyes,  or  gonads 

2. 

Hands  and  forearms,  feet 
and  ankles 

18-3/4 

3. 

Skin  of  whole  body 

7-1/2 

c.  Radiation  exposures  resulting  from  necessary  medical  and  dental 
procedures  will  not  bo  Included  In  the  determination  of  the  radiation 
exposure  status  of  any  individual  except  in  instances  where  large  amounts 

of  radiation  therapy  have  been  received  (Section  V,  paragraph  4). 

d.  The  maximum  permissible  dose  of  any  individual  less  than  18 
years  of  age,  pregnant,  or  not  working  in  a  radiological  occupation  or  in  a 
radiological  area  will  not  exceed  ten  per  cent  of  the  values  in  Table  I. 

c.  No  Individual  in  any  unrestricted  radiation  area  will  be  exposed 
to  ionizing  radiation  from  radioactive  material  or  other  sources  of  radia¬ 
tion  in  his  possession  at  any  level  that,  if  he  were  continuously  present  in 
the  area,  could  result  in  his  receiving  a  dose  in  excess  of  (a)  two  millirems 
in  any  one  hour,  or  (b)  100  millirems  in  any  seven  consecutive  days. 

f.  A  dose  rate  of  2.0  millirems  per  hour  will  be  the  maximum  allow¬ 
able  in  areas  where  radiation  workers  are  present  for  forty  hours  per  week. 

In  any  period  in  which  the  number  of  hours  of  exposure  is  less  or  greater 
than  forty,  the  limit  specified  above  shall  be  increased  or  decreased 
proportionate ly . 

g.  In  Instances  where  the  exposure  values  of  Table  I  are  exceeded, 
the  Radiological  Safety  Section  will  investigate  the  overexposure  immediately 
to  ascertain  the  cause.  The  individual  exposed  will  be  restricted  from  all 
work  Involving  ionizing  radiation  until  his  average  exposure  is  below  the 
tolerances  given  in  Table  I,  and  will  be  treated  under  the  provisions  given 
in  c  tion  TV.  paragraph  1.  of  this  publication. 


Roentgen  Equivalent  for  Man  (See  Glossary). 
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h.  To  insure  that  maximum  permissible  exposure  levels  are  not 
exceeded,  the  Radiological  Safety  Section  will  perform  routine  radiation 
area  surveys  of  all  radiological  facilities  on  a  periodic  basis.  Under 
certain  circumstances,  the  Radiological  Safety  Section  may  require  that 
a  Radiological  Safety  monitor  be  present  during  all  radiological  operations 
(Section  II,  paragraph  2). 

3.  MAXIMUM  PERMISSIBLE  CONCENTRATIONS  OF  RADIOISOTOPES  IN  THE  ENVIRONMENT 

a.  Radioisotopes  will  not  knowingly  be  released  to  the  environment 
at  Fort  Detrick. 

b.  Normally,  radioactive  liquids  will  be  disposed  of  in  containers 
for  liquid  radioactive  waste  (Section  VI,  paragraph  4). 


4.  MAXIMUM  PERMISSIBLE  LEVELS  OF  RADIOACTIVE  CONTAMINATION 

a.  The  maximum  permissible  levels  of  radioactive  contamination 
on  hoods,  bacteriological  cabinets,  laboratory  henehes,  other  working 
surfaces,  floors  and  other  areas  will  not  exceed  the  values  in  Table  II. 


TABLE  II.  MAXIMUM  PERMISSIBLE  CONTAMINATION  LEVELS 


Type  of 
Radiation 

Transferable  Activity 

Total  Activity 

Alpha 

10  dis/min/100  cm2  wiped  area 

300  dis/min/100  cn?  area 

Beta -Gamma 

500  dis/min/100  cm2  wiped  area 

0.1  mrem/hr 

b.  The  permissible  levels  on  glassware,  tongs,  lead  bricks,  and 
other  laboratory  equipment  will  be  the  same  as  those  for  working  surfaces; 
however,  it  is  expected  that,  in  certain  instances  in  which  such  equip¬ 
ment  is  to  be  used  over  again  in  radiological  operations,  contaminated 
equipment  will  be  present  and  is  permissible  as  long  as  it  is  stored 
separately  from  uncontaminated  equipment,  preferably  in  a  properly  marked 
fume  hood  or  bacteriological  cabinet  (See  Section  III,  paragraph  8). 

The  glassware  will  be  labled  as  being  radiologically  contaminated  and  not 
to  be  removed  from  the  laboratory.  Table  II  shall  apply  to  inner  working 
surfaces  of  fume  hoods  or  cabinets  as  well  as  to  laboratory  equipment. 
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c.  To  insure  that  these  levels  are  maintained,  the  Radiological 
Safety  Section  will  perform  routine  radiation  area  surveys  of  all  radio¬ 
logical  facilities  periodically. 


5.  EQUIPMENT  AND  INSTRUMENTATION 

a.  Hoods 

A  fume  hood  will  be  used  in  all  radiological  operations  in  which 
there  is  any  chance  of  air  pollution  by  radioisotopes.  The  inside  surfaces 
will  be  constructed  of  stainless  steel  or  covered  with  a  strippable  paint 
for  easy  decontamination.  The  air  flow  into  the  working  opening  or  window 
will  have  a  linear  velocity  of  at  least  100  feet  per  minute  and  shall  not 
exceed  200  feet  per  minute.  The  hood  should  be  of  the  Oak  Ridge  National 
Laboratory  (ORNL)  type  with  air  foils  and  an  approved  filter.  The  filter 
will  be  Installed  as  near  the  entrance  of  the  hood  exhaust  as  possible  to 
prevent  contamination  of  the  exhaust  system. 

b.  Bacteriological  Safety  Cabinets  ClaBB  I  and  III 

For  operations  where  the  hazard  due  to  air-borne  radioactive 
contamination  is  great,  a  bacteriological  cabinet  will  be  used,  The  Radio¬ 
logical  Safety  Section  will  determine  whether  a  bacteriological  cabinet 
Class  I  or  III  is  necessary  prior  to  beginning  operations.  The  cabinets 
shall  have  a  recently  changed  approved  exhauBt  filter  and  an  exhaust  system 
capable  of  maintaining  a  continuous  negative  pressure  (not  less  than  0.5 
inch  water)  in  the  cabinet.  The  inside  surfaces  must  be  easily  decontaminated. 

c.  Filters 

Each  fume  hood  and  bacteriological  safety  cabinet,  Class  I  or 
III,  will  be.  equipped  with  an  exhaust  filter  which  can  effectively  remove 
particles  of  0.3  microns  or  larger.  The  recommended  filter  is  a  fiber  web 
Mine  Safety  Appliances  (MSA)  ultra-air  space  filter  or  equivalent. 

The  filter  housing  will  be  labeled  with  the  radiation  symbol 
and  the  notice  "Radiation  Hazard  -  Contact  Radiological  Safety  Section 
(Ext.  7167)  before  changing  this  filter." 

d.  Remote  Handling  Equipment 

Remote  handling  equipment  such  as  tongs,  forceos,  clamps, 
mechanical  arms,  etc.,  should  be  available  tor  radiological  operations. 

The  amount  or  type  will,  of  course,  depend  on  the  amount  of  activity  and 
other  factors  in  any  radiological  operations.  Radioisotopes  in  activity 
quantities  larger  than  one  or  two  microcuries  should  not  be  handled  with  the 
hands  . 
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e.  Shielding 

(1)  The  Radiological  Safety  Section  will  check  during  periodic 
surveys  to  insure  that  adequate  shielding  is  used  in  all  radiological  opera¬ 
tions.  The  total  amount  of  shielding  material  that  will  be  necessary  will 
depend  on  the  amount  of  activity  and  the  type  of  radiation  involved.  In 
some  instances  it  may  be  necessary  to  construct  a  "hot  cell"  or  large 
shielding  barrier  to  meet  shielding  requirements.  The  Radiological  Safety 
Office  will  be  available  for  consultation  on  all  shielding  problems 
encountered. 


(2)  Some  efficient  shielding  materials  for  various  types  of 
radiation  are  listed  below: 


Radiation  Type 
Gamma  or  X-rays 
Beta  Particles 


Shielding  Materials 

Lead  or  concrete 

Lucite  or  other  plastics 
of  low  atomic  number 


Neutron  Particles  Water,  paraffin  or  Barytes 

concrete 


(3)  Alpha  particles  do  not  pose  a  serious  shielding  problem 
inasmuch  as  they  are  effectively  absorbed  in  a  short  distance  by  the  air. 

f.  Working  Surfaces,  Floors,  and  Walls 

(1)  All  working  surfaces  will  be  constructed  of  materials  that 
are  nonporous  and  resistant  to  attack  by  solutions  containing  radioactivity. 
These  shall  be  capable  of  decontamination  with  acid  or  base  solutions  and 
have  flush  seams  or  be  seamless  to  simplify  decontamination.  In  general, 
stainless  steel,  tempered  glass  or  plastics  of  a  strippable  nature  are 
usually  satisfactory.  Bare  concrete  will  not  be  used  as  flooring.  The 
floors  will  be  constructed  with  a  nonporous  covering  such  as  stainless 
steel,  vinyl  plastic  tile,  asphalt  tile  or  heavy-duty  linoleum  with  a 
thick  wax  coating.  Laboratories  or  other  areas  with  wooden  floors  or 
working  surfaces  will  not  be  used  for  radiological  operations. 

’ 2>  The  walls  and  ceilings  of  radiological  laboratories  should, 
whenever  possible,  be  constructed  of  nonporous  materials  or  covered  with  a 
heavy  coating  of  strippable  paint  or  heavy-duty  waterproof  paper  for  easy 
decontamin?  t  i  or. . 
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g.  Survey  and  Monitoring  Instruments 

All  radiological  operations  or  laboratories  will  be  equipped 
with  some  type  of  radiation  laboratory  monitor  or  survey  instrument  to  check 
radiation  levels  and  check  for  possible  radiological  contamination  of  per¬ 
sonnel  or  equipment.  Type  or  number  of  instruments  necessary  will  again 
depend  on  the  radioisotope  being  used,  its  physical  form,  the  amount  of 
activity  involved,  and  other  pertinent  factors.  The  Radiological  Safety 
Section  will  be  available  for  consultation  on  detection  and  instrument 
problems  encountered. 


6.  PROTECTIVE  CLOTHING  AND  DEVICES 

a.  In  all  instances  where  personnel  enter  a  radiation  area  where 
radiological  contamination  exists,  they  will  be  required  to  wear  laboratory 
clothing  to  prevent  contamination. 

h.  If  clothing  becomes  radiological ly  contaminated,  it  will  be 
placed  in  a  plastic  bag,  biologically  decontaminated  by  treatment  with 
ethylene  oxide,  and  the  Radiological  Safety  Section  will  be  notified  for 
its  proper  removal  and  treatment. 

c.  Personnel  working  or  present  in  araaB  or  laboratories  where  air¬ 
borne  radioactive  contamination  exists  in  activity  levels  in  excess  of  the 
values  listed  in  Appendix  8,  10  CFR  20,  will  be  required  to  wear  protective 
respirator  equipment.  The  type  of  equipment  needed  for  different  activity 
levels  is  listed  below: 


Type  of  Respiratory  Equipment 
Respirators  or  half-face  masks 


Full-face  masks 
Chemox  Masks 


Activity  Levels 

Greater  than  the  values 
listed  in  Appendix  B, 

10  CFR  20 

Ten  times  the  values 
listed  in  Appendix  B, 

10  CFR  20 


Ou  tsi.de -a  ir-  suppl  ied 
masks  or  equipment 


Fifty  times  the  values 
listed  in  Appendix  B, 
10  CFR  20 


d.  All  respirator  masks  that  have  a  filter  cartridge 
supplied  with  MSA  type  H  ultra-cartridges  or  the  equivalent. 


wi  1 1  he 
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e.  The  Radiological  Safety  Office  will  ascertain  the  amount  of 
air-borne  radioactivity  present  in  any  area  and  recommend  the  amount  and 
type  of  protective  clothing  or  other  equipment  needed  for  all  radio¬ 
logical  operations. 

f.  The  following  equipment  will  be  procured  by  the  division  con¬ 
cerned  for  this  type  of  operation: 

(1)  Protective  respiratory  masks, 

(2)  Rubber  surgeon's  gloves  or  ceamless  plastic  disposable 
gloves . 

(3)  Masking  tape. 

7.  RADIATION  AREAS 

a.  A  radiation  area  shall  be  considered  to  be  any  room,  building, 
enclosure,  or  open  area  accessible  to  peisonnel  where  radioisotopes  and 
other  sources  of  ionizing  radiation  are  used  and/or  stored  for  a  period 
greater  than  eight  hours. 

b.  The  following  is  a  list*  of  typos  of  radiation  areas  and  the 
standards  to  be  used  in  determining  each  type: 

(1)  "Radiation  Area"  shall  mean  any  area  accessible  to  per¬ 
sonnel  in  which  the  radiation  dose  rate  is  such  that  a  major  portion  of  the 
body  could  receive  in  excess  of  five  mlllirems  per  hour. 

(2)  "High  Radiation  Area"  shall  mean  any  area  accessible  to 
personnel  in  which  the  radiation  dose  rate  is  such  that  a  major  portion 
of  the  body  could  receive  in  excess  of  100  mlllirems  per  hour. 

(3)  "Air-Borne  Radiation  Area"  shall  mean  any  «rea  in  which 
the  air-borne  radioactivity  exceeds  the  limits  prescribed  in  Appendix  B, 

10  CFR  20,  or  where  concentrations,  averaged  over  the  number  of  hours 

in  any  week  during  which  individuals  are  present  in  the  area,  exceed 
25  per  cent  of  the  amounts  listed  in  Appendix  B,  10  CFR  20. 

(4)  "Radioactive  Material  Area"  shall  mean  any  area  in  which 
radioisotopes  are  present  In  activity  levels  ten  times  the  levels  that 
are  specified  ter  oa^h  radioisotope  in  Appendix  O .  10  CFR  20.  or  anv  ten 
radioisotopes  listed  in  Appendix  C,  10  CFR  20  in  the  activity  levels 
specified,  or  more  than  one  hundred  times  the  activity  levels  specified 
for  natural  uranium  or  natural  thorium,  but  are  below  the  requirements 
for  any  other  type  of  area. 

*  "Code  of  Federal  Regulations."  Title  10,  part  20.  November  1?,  1960. 
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c.  All  radiation  areas  will  be  conspicuously  marked  or  posted  with 
radiation  caution  signs  of  the  design  described  in  Section  III,  paragraph 
8,  of  this  manual. 


8.  RADIATION  CAUTION  SIGNS  AND  LABELS 

a.  All  radiation  caution  signs  and  labels  shall  be  the  conventional 
radiation  caution  colors  (magenta  or  purple  on  a  bright  yellow  background) 
and  shall  display  the  radiation  caution  symbol,  the  design  of  which  is  shown 
in  Figure  1.* 

b.  All  radiation  caution  signs  for  radiation  areas  shall  have  the 
radiation  caution  symbol  and  the  words: 

CAUTION 
RADIATION  AREA 
DOSE  RATE  AT  THIS  POINT 
IS 


c.  All  radiation  caution  signs  for  high  radiation  areas  shall  have 
the  radiation  caution  symbol  and  the  words: 

CAUTION 


HIGH  RADIATION  AREA 
DOSE  RATE  AT  THIS  POINT 
IS 


d.  All  radiation  caution  signs  for  air-borne  radiation  areas  shall 
have  the  radiation  caution  symbol  and  the  words: 

CAUTION 

A  I R  -  40 RN F  RADI OAC TI ' '  I  TV  AREA 

DO  NOT  REMAIN  IN  THIS  AREA 


Figure  1:  Radiation  Symbol  Design  and  CFR  Title  10.  part  20 
paragraph  20.203. 
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SPECIFICATIONS. 

I.  DIMENSIONS,  The  standard  radiation  symbol 
has  the  above  ratio  of  dimension,  A'  being 
any  desirable  size. 

2  COLOR:  The  standard  rodiation  warning  sign  colors, 
magenta  symbol  and  letters  on  yellow  background, 
are  -specified  in  AR  385"  30 

3.  ADDITIONAL  INFORMATION:  The  unused  portion 
of  the  sign  may  be  used  to  display  furthur 
warnings,  such  as,  1  KEEP  OUT,  DANGER* 

RADIOACTIVE  CONTAMINATION,  ETC.,  whenever 
such  warnings  ore  appropriate 

Figure  1.  Standard  Radiation  Symbol. 
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e.  In  all  radioactive  materials  areas  where  the  radiation  levels 
are  below  the  requirements  listed  for  a  radiation  area,  a  radiation  caution 
sign  will  be  used  that  shall  have  the  ra'dlation  caution  symbol  and  the  words: 

CAUTION 

RADIOACTIVE  MATERIALS 

f.  In  addition  to  the  preceding  requirements,  radiation  caution 
signs  may  display  further  warnings  such  as  "Keep  Out";  Danger,  Radioactive 
Contamination";  etc.,  whenever  such  warnings  are  appropriate.  In  all  cases, 
the  Radiological  Safety  Section  will  be  responsible  for  the  posting  of  all 
radiation  areas. 

g.  Radiation  caution  signs  or  labels  will  be  attached  to  all  fume 
hoods,  bacteriological  cabinets,  containers  and  other  equipment  that  con¬ 
tain  or  are  contaminated  with  any  amount  of  radioactive  materials.  These 
signs  will  have  the  following  information  printed  on  them:  (a)  the  radia¬ 
tion  caution  symbol;  (b)  the  words  "Caution,  Radioactive  Materials;"  (c) 
the  radioisotope  involved,  if  known;  (d)  the  type  of  radiation  (alpha, 
beta,  or  gama)  present;  (e)  level  of  activity;  (f)  date  of  measurement; 

(g)  the  dose  rate  if  any;  and  (h)  the  name  of  the  organization  that  placed 
the  tag  on  the  equipment. 

h.  In  addition  to  signs,  barricades,  ropes,  painted  lines  on  the 
floor,  etc.  may  be  used  at  the  discretion  of  the  Radiation  Area  Supervisor 
or  the  Radiological  Safety  Section  whenever  their  use  is  thought  advisable. 

i.  All  sealed  source  capsules  with  activity  levels  greater  than 
ten  times  the  valves  given  in  Appendix  C,  10  CFR  20  will  be  plainly  marked 
with  a  radiation  caution  tag  one  by  two  inches  bearing  (a)  the  radiation 
caution  symbol;  (b)  the  words  "Caution,  Radioactive  Materials;"  (c)  the 
radioisotope;  (d)  the  amount  of  activity  present  in  the  container;  (e) 
date  of  measurement;  and  (f)  "Do  Not  Handle,  Notify  Military  Authorities, 
Fort  Detrick,  Frederick,  Maryland,  If  Found." 

j.  In  addition,  all  containers  used  to  store  radioisotopes  of 
activity  levels  in  excess  of  fifty  millicuries  will  be  painted  a  bright 
yellow  and  plainly  marked  in  magenta  or  purple  with  a  radiation  caution 
symbol  and  the  words  "Caution,  Radioactive  Materials."  The  following 
information  will  also  be  printed  or  painted  on  the  container:  (a)  the 
radioisotope;  (b)  the  radiation  dose  rate  at  the  surface  of  the  containers 
and  at  one  meter  from  the  surface  of  the  container;  and  (c)  the  amount  of 
activity  present  in  the  container. 
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k.  It  is  realized  that  it  is  impracticable  or  Impossible  to  tag 
sources  used  in  certain  special  devices.  In  cases  of  this  nature,  either 
the  container  or  the  device  will  be  tagged  instead  of  the  source. 

l.  Tags,  signs,  and  labels  may  be  procured  upon  request  from  the 
Radiological  Safety  Section  for  use  in  radiological  operations. 

m.  For  tagging  and  labeling  instructions  for  shipment  and  transfer 
of  radioisotopes,  see  Section  VI,  paragraph  2. 


9.  RADIATION  ALARM  AND  CONTROL  SYSTEMS 

a.  All  high  radiation  areas  and  air-borne  radioactivity  areas 
will  be  equipped  to  prevent  unauthorized  entry. 

b.  In  addition,  each  high  radiation  area  will  be  equipped  with  a 
control  device  that  shall  either  cause  the  radiation  dose  level  to  be 
reduced  below  100  millirads  per  hour  upon  entry  into  the  area  or  will 
energize  a  conspicuous  visible  or  audible  alarm  signal  in  such  a  manner 
that  the  person  entering  and  the  operational  personnel  are  made  aware  of 
the  unauthorized  entry.  This  requirement  is  unnecessary  if  the  high 
radiation  area  is  set  up  on  a  temporary  basis  for  a  period  of  less  than 
30  days. 


10.  DECONTAMINATION  PROCEDURES  FOR  EQUIPMENT 

a»  Decontamination  of  laboratory  and  ether  equipment  as  well  as 
laboratory  areas  is  a  problem  of  fundamental  importance  to  all  personnel 
engaged  in  the  use  of  radioisotopes.  Constant  vigilance  to  prevent  con¬ 
tamination  or  to  limit  its  spread  must  be  maintained  at  all  times. 

b.  In  cases  where  biological  materials  are  used,  the  biological 
decontamination  or  sterilization  must  be  considered  and  performed  before 
radiological  decontamination. 

(1)  Equipment  and  material  should  be  placed  in  a  nonporous 
container  for  autoclaving  or  ethylene  oxide  treatment.  After  proper 
bacteriological  sterilization,  initiate  the  radiological  decontamination. 

c.  The  following  are  suggested  procedures  that  should  be  used  to 
decontaminate  small  amounts  of  contaminated  laboratory  equipment  or  glass¬ 
ware.  However,  in  the  case  of  any  radiation  spill  or  loss  of  control,  the 
Radiological  Safety  Section  (Ext.  7167)  shall  be  contacted  immediately. 

All  areas  or  laboratories  involved  in  a  radiation  spill  will  be  monitored 
and  cleared  by  the  Radiological  Safety  Section  before  being  returned 

to  normal  usage  (see  Section  IV). 
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(1)  Thorough  washing  with  soap  or  a  strong  detergent,  using  a 
minimum  amount  of  water  and  wiping  dry  with  absorbent  gauze,  is  usually  a 
good  starting  point  for  decontamination  of  all  types  of  equipment  except 
electrical . 


(2)  Should  the  preceding  fail  to  reduce  the  activity  to  the 
desired  limits  after  several  attempts,  the  following  decontaminating  agents 
may  be  tried: 

(a)  Wood  and  concrete  -  sodium  versenate,  oxalic  or  citric 

acid  solutions. 

(b)  Stainless  steel  -  wash  with  or  immerse  in  a  saturated 
sodium  dichromate  solution  containing  a  few  milliliters  of  concentrated 
sulfuric  acid  or  in  an  agitated  solution  of  three  per  cent  hydroflouric 
acid  and  20  per  cent  nitric  acid  for  one  hour.  Never  use  hydrochloric  acid 
on  stainless  steel.  Electrolysis  is  often  successful  in  decontaminating 
alpha-contaminated  stainless  steel.  A  mixture  of  two  or  three  per  cent 
oxalic  acid  or  a  mixture  of  two  or  three  per  cent  sulfuric  acid  should  be 
used  in  this  procedure. 

(c)  Black  iron,  chrome  steel  alloys,  concrete  and  other 
porous  materials  can  sometimes  be  decontaminated  by  controlled  sandblasting 
or  grinding.  This  operation  will  require  special  ventilation  facilities 

to  prevent  air-borne  contamination  (See  Section  111,  paragraph  5  and  6). 

(d)  Electrical  equipment  should  be  disconnected,  wiped 
down  with  absorbent  gauze  dampened  with  decontamination  solution,  and  then 
sprayed  with  trichlorethylene  or  other  solvents  and  wiped  dry  with  absorbent 
gauze . 


(e)  Classware  should  be  washed  with  chromic  acid  or  nitric 
acid  mixed  with  detergent  solution  and  rinsed  thoroughly. 

(3)  The  amount  of  decontaminating  solution  should  be  kept  to 
the  absolute  minimum  for  all  operations  to  prevent  large  amounts  of  liquid 
waste  from  accumulating. 


11  PERSONNEL  DECONTAMINATION 

a.  The  chief  objective  in  personnel  decontamination  is  to  remove 
the  radioactivity  from  the  body  as  quickly  and  safely  as  possible.  First, 
remove  all  contaminated  clothing  and  monitor  body  to  specifically  locate  all 
contaminated  skin  areas.  If  the  contamination  is  confined  to  a  small  area, 
(.i.e--.  hands  ar.d  forearms)  decontamination  may  be  performed  in  the  local 
laboratory  area.  However,  if  the  body  is  generally  contaminated,  the  person 
involved  will  be  dressed  in  expendable  clothing  and  taken  to  the  showers. 


b.  Wash  contaminated  areas  thoroughly  with  soap  and  water.  Dry 
skin  completely  (especially  in  the  case  of  alpha  contamination)  before 
monitoring.  If  contamination  remains,  repeat  process.  If  contamination 
is  still  present  after  repeating  this  process  the  Post  Surgeon  should  be 
consulted. 


c.  Avoid  prolonged  use  of  any  one  method  of  decontamination 
because  skin  irritation  might  result  and  thus  impede  the  success  of  other 
procedures  as  well  as  lead  to  possible  absorption  of  contaminated  material 
through  breaks  in  the  skin. 


12.  LEAK-TESTING  SEALED  SOURCES 

a.  Sealed  sources  containing  radioisotopes  that  emit  beta  and/or 
gamma  radiation  will  be  leak-tested  at  least  every  six  months  by  the  Radio¬ 
logical  Safety  Section  or  designated  representative.  Sealed  sources  con¬ 
taining  alpha  emitters  will  be  leak-tested  every  three  months.  The  leak 
tests  will  be  made  on  all  radioactive  sealed  sources  with  activity  levels 
of  greater  than  ten  times  the  activity  levels  for  the  radioisotopes  listed 
in  Appendix  C,  10  CFR  20. 

b.  The  procedure  used  for  leak-testing  radioactive  sealed  sources 
is : 


(1)  A  piece  of  filter  paper  4.25  centimeters  in  diameter  is 
dampened  with  water  and  rubbed  over  the  surface  of  the  source.  If  this  is 
not  possible,  the  container  or  the  area  where  the  source  has  been  stored 
is  treated  in  the  same  manner, 

(2)  The  filter  paper  is  then  counted  for  the  presence  of  radio¬ 
active  contamination,  using  a  laboratory  scaler  and  a  beta-gamma  or  an  alpha 
detector. 

(3)  If  radioactive  contamination  is  found,  the  source  will  be 
immediately  impounded  by  Radiological  Safety  Section  and  restricted  from 
use . 

(4)  The  source  will  be  decontaminated  with  remote  handling 
equipment,  if  it  is  suspected  that  the  radioactive  contaminant  is  not  from 
the  radioisotope  inside  the  source.  The  source  will  be  rechecked  within 

a  week  to  ten  days  before  being  returned  to  the  user. 

c.  In  the  case  of  sealed  sources  containing  radium,  an  additional 
test  will  be  made  for  possible  radon  leakage.  This  test  will  be  performed 
by  placing  the  source  in  a  container  and  plugging  the  end  of  the  tube  or 
bottle  with  cotton.  After  allowing  the  source  to  remain  in  this  condition 
for  24  hours,  the  cotton  plug  will  be  removed  from  the  bottle  and  counted 
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for  iadon  daughter  products  using  an  alpha  detector  and  laboratory  scaler. 
If  radon  daughters  are  found  to  be  present,  the  source  shall  be  considered 
a  "leaker"  and  impounded. 


13.  RADIOLOGICAL  SANITARY  AND  OTHER  PRECAUTIONS 

a.  The  following  precautions  should  be  followed  in  all  radiological 
laboratories  and  test  areas  to  prevent  possible  personnel  injury  involving 
ionizing  radiation  in  addition  to  Biological  Regulations  (January  1963)  for 
infectious  disease  laboratories: 

(1)  Eating,  drinking  and  smoking  shall  be  strictly  prohibited 
in  areas  or  laboratories  where  radioisotopes  in  unsealed  form  are  used. 

(2)  In  handling  radioisotopes  in  unsealed  form,  rubber  surgeon's 
gloves  or  approved  equivalent  shall  be  worn. 

(3)  Pipetting  radioisotopes  by  mouth  or  any  other  operations  in 
which  possible  ingestion  of  the  material  may  occur  is  strictly  prohibited. 

(4)  All  hoods,  cabinets,  and  working  surfaces  where  radioiso¬ 
topes  other  than  sealed  sources  are  to  be  used  should  be  covered  with  paper, 
absorbent  gauze,  polyethylene  or  some  other  protective  covering  to  help 
prevent  contamination  to  these  surfaces. 

(5)  Laboratory  clothing  (See  Section  III,  paragraph  6)  shall  be 
worn  in  all  radioisotope  operations  not  involving  sealed  sources. 

(6)  When  personnel  move  from  an  area  where  radioisotopes  in  un¬ 
sealed  form  are  present  to  a  nonradiation  area,  or  have  completed  operations 
using  radioisotopes,  they  shall  first  monitor  themselves  to  insure  that  they 
are  not  contaminated. 

(7)  Glassware  and  other  equipment  used  in  radioisotope  operations 
will  be  carefully  monitored  and  decontaminated  if  necessary  before  being  re¬ 
turned  to  normal  supply  stocks.  Excessive  amounts  of  contaminated  glassware 
and  equipment  should  never  be  allowed  to  accumulate. 

(8)  Care  will  be  taken  to  mark  and  segregate  all  contaminated 
equipment  and  glassware  (See  Section  III,  paragraph  8). 

(9)  Facilities  will  always  be  available  for  the  safe  storage  of 
radioisotope  stock  solutions  and  contaminated  equipment  (See  Section  III, 
paragraph  5). 


(10)  Before  embarking  on  a  new  operation  Involving  radioiso 
topes,  a  "dry  run"  shall  be  performed  to  Insure  that  all  necessary  pre¬ 
cautions  are  being  taken. 

(11)  Survey  meters  In  good  working  order  shall  always  be 
available  for  work  involving  ionising  radiation  to  monitor  both  working 
areas  and  personnel. 

(12)  Caution  shall  always  be  exercised  when  entering  a  high 
radiation  area.  A  high-range  ionization-type  survey  meter  shall  be  used 
to  monitor  the  area  as  personnel  are  entering  to  ensure  that  they  will 
not  be  overexposed. 

(13)  Shielding  will  be  checked  by  the  Radiological  Salety 
Section  prior  to  the  beginning  of  an  operation  Involving  ionizing 
radiation. 


(14)  The  storage  of  food  and  cigarettes,  etc.,  in  aree.B  or 
equipment  that  are  used  for  radioisotope  storage  Is  strictly  prohibited. 

(15)  Wash  hands  thoroughly  at  the  completion  of  any  operation 
involving  radioactive  materials. 

(16)  High  standards  of  hygiene  and  good  housekeeping  shall  be 
maintained  in  radiation  aieas  at  all  times. 

b.  Any  exception  to  the  preceding  precautions  taken  by  any  group 
using  radioisotopes  or  equipment  producing  ionizing  radiation  must  first 
be  approved  by  the  Fort  Detrick  Isotope  Committee  in  writing.  In  addition, 
the  administration  of  any  radioisotope  of  any  activity  level  to  any  human 
being  for  experimental  purposes  is  strictly  prohibited  unless  first  approved 
in  writing  by  the  Surgeon  General  and  AEC . 
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IV.  ACCIDENTS  INVOLVING  RADIATION 


I.  RADIATION  SPILLS  OR  LOSS  OF  CONTROL 

a.  The  following  procedures  shall  be  observed  in  dealing  with  a 
radiation  spill  or  Iosb  of  control  at  any  facility  or  area  at  Fort  Detrick. 

(1)  Evacuate  all  personnel  to  an  area  of  known  safety  and 
close  all  entrances  into  the  hazard  area  to  prevent  the  entry  of  other 
personnel. 

(2)  If  air*borne  radioactive  contamination  is  known  or  sus¬ 
pected,  close  all  portals. 

(3)  Inform  the  Radiological  Safety  Section  (Ext.  7167)  of  the 
accident  and  its  location. 

(4)  Keep  all  personnel  known  or  suspected  of  being  radloactlvely 
contaminated  confined  to  one  area  to  prevent  furthe~  spread  of  contamination. 

b.  The  Radiological  Safety  Section  will  immediately  dispatch  per¬ 
sonnel  and  necessary  equipment  to  the  scene  of  the  accident  and  shall  perform 
the  following  upon  arrival: 

(1)  Ascertain  that  all  personnel  have  been  evacuated  from  the 
hazard  area  and  Insure  that  entry  Into  the  hazard  area  has  been  restricted. 

(2)  Monitor  all  known  or  suspected  radloactlvely  contaminated 
personnel  and  determine  the  extent  of  contamination. 

(3)  Start  personnel  radiological  decontamination  operations 
immediately  (Section  IV,  paragraph  4). 

(4)  Reevaluate  the  hazard  area  to  insure  that  its  limits  have 
been  properly  established. 

(5)  Plan  and  supervise  the  decontamination  of  the  area  or  the 
reestablishment  of  safe  radiation  dose  limits,  utilizing  personnel  furnished 
by  the  division  in  which  the  accident  occurred.  The  actual  decontamination 
or  other  operations  will  be  performed  by  these  personnel. 

(6)  Monitor  all  areas  where  decontamination  or  other  operations 
have  been  completed  to  insure  that  a  radiological  hazard  no  longer  exists 
and  clear  all  areas  to  be  returned  to  normal  usage. 
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(7)  The  Radiological  Safety  Section  will  investigate  the  cause 
of  the  accident  and  advise  the  Radiation  Area  Supervisor  on  precautions  to 
be  taken  to  prevent  a  recurrence  of  such  an  accident. 

(8)  The  Radiological  Safety  Section  shall  report  the  Incident 
as  required  by  Section  IV,  paragraph  5  of  this  publication. 

2.  FIRES  OR  EXPLOSIONS  INVOLVING  RADIOISOTOPES 

a.  When  a  fire  or  explosion  occurs  involving  radioisotopes  or  an 
area  or  laboratory  at  Fort  Dotrlck  in  which  radioisotopes  are  used,  handled 
or  stored,  the  proper  damage  control  office  will  be  called  and  the  Radio¬ 
logical  Safety  Section  will  be  notified  immediately  (Ext.  7167). 

b.  All  damage  control  equipment  and  personnel  will  be  monitored 
by  the  Radiological  Safety  Section  personnel  before  being  permitted  to 
leave  the  scene  of  the  incident  if  radioactive  contamination  is  present. 

c.  All  damage  control  personnel  will  be  equipped  with  the  necessary 
dosimetric  (See  Section  V,  paragraph  1)  and  protective  (See  Section  III, 
paragraph  6)  equipment. 

d.  If  it  is  known  or  suspected  that  damage  control  or  other  per¬ 
sonnel  in  Che  area  have  been  radiologlcally  contaminated  or  overexposed  to 
ionizing  radiation,  they  will  be  treated  under  the  provisions  of  Section 
III,  paragraph  11,  Section  IV,  paragraph  3,  and  Section  IV,  paragraph  4  of 
this  publication. 

e.  The  following  responsibilities  will  be  assumed  in  regard  to 
fires  or  explosions  involving  radioisotopes: 

(1)  Fire  Department  will: 

(a)  Be  thoroughly  familiar  with  the  location  of  all  "High 
Radiation  Areas,"  "Air-borne  Radioactivity  Areas,"  and  "Radiation  Areas," 
and  be  able  to  recognize  all  radiation  caution  signs  and  be  able  to  under¬ 
stand  their  meaning. 

(b)  Notify  the  Radiological  Safety  Section  of  the  location 
of  any  fire  involving  radioisotopes. 

(c)  Wear  and  enforce  the  use  of  dosimetric  ar.d  protective 
equipment  by  damage  control  personnel. 

(2)  Military  Police  and  Security  Guard  will: 

(a)  Notify  the  Radiological  Safety  Section  personnel  of  any 
radiation  accident  during  nonduty  hours. 
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(b)  Be  thoroughly  familiar  with  radiation  caution  signs  and 
understand  their  meaning. 

(c)  Support  Radiological  Safety  Section  in  minimizing  the 
exposure  of  personnel  to  radiation  hazards. 

(3)  Post  Dispensary  will: 

(a)  Be  thoroughly  familiar  with  radiation  caution  signs  and 
understand  their  meaning. 

(b)  Wear  necessary  dosimetric  and  protective  equipment  as 
instructed  by  radiological  Safety  Section. 

(c)  Observe  special  precautions  and  procedures  prescribed 
by  the  Post  Surgeon  and  the  Surgeon  General  in  handling  radiological ly 
contaminated  casualties. 

(4)  Radiological  Safety  Section  will: 

(a)  Keep  the  Plre  Marshal  Informed  on  the  location  of  all 
"High  Radiation  Areas,"  "Air-borne  Radioactivity  Areas,"  and  "Radiation 
Areas ." 


(b)  Furnish  dosimetric  and  protective  equipment  to  all 
damage  control  personnel  and  police  aB  required. 

(c)  Keep  Military  Police  Radio  Room  Informed  on  the  tele¬ 
phone  number  and  personnel  to  be  notified  should  a  fire  or  explosion  occur 
during  nonduty  hours. 

(d)  Bring  necessary  radiation  protection  equipment  to  the 
scene  of  the  incident. 

(e)  Recommend  patrol  lines  to  restrict  the  area  from  per¬ 
sonnel  entry  following  the  incident,  but  only  on  the  basis  of  the  radiation 
hazard  involved. 


(f)  Report  the  incident  as  required  by  Section  IV,  para 
graph  5,  of  this  publication. 


3.  OVEREXPOSURE  OF  PERSONNEL  TO  IONIZING  RADIATION 
a.  External  Exposure 

(1)  In  the  event  of  a  known  or  suspected  external  exposure  of 
any  individual  at  Fort  Detrick  to  ionizing  radiation  in  excess  of  the  maximum 
permissible  limits  given  in  Section  III,  paragraph  2,  Table  I,  of  this 
publication,  or  if  a  dosimetric  device  worn  by  any  individual  indicates  that 
he  has  received  an  overexposure,  the  Radiological  Safety  Section  will  be 
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contacted  Immediately  (Ext.  7167) •  All  such  reports  of  overexposure  will  be 
immediately  Investigated  by  the  Radiological  Safety  Section,  and  a  determina¬ 
tion  of  the  validity  of  the  overexposure  incident  made. 

(2)  The  individual  involved  will  be  taken  to  the  Post  Dispen¬ 
sary  for  a  medical  examination  and  a  blood  count.  The  individual  will  return 
to  the  Post  Dispensary  for  three  consecutive  days  for  a  blood  count  and 
every  week  thereafter  for  a  period  of  three  consecutive  weeks.  The  indi¬ 
vidual  concerned  will  not  be  cleared  by  the  Post  Surgeon  to  return  to  work 
Involving  ionizing  radiation  if  his  average  total  body  exposure  for  a  given 
quarter  period  is  above  the  maximum  permissible  dose  shown  in  Section  111, 
paragraph  2.  For  example:  if  an  individual  receives  total  body  dose  of  l.l 
Rems  for  a  period  of  one  day,  he  will  not  be  cleared  r.o  return  during  the 
quarter  to  work  involving  ionizing  radiation  If  his  average  total  body  dos¬ 
age  in  the  quarter  (including  the  1.1-Rem  dose  he  received  in  one  day)  is 
over  14;  Rems.  (Note:  This  would  require  a  report  to  ABC  through  channels.) 

b.  Internal  Exposure 

(1)  For  the  purposes  of  this  publication  any  Ingestion,  inhala¬ 
tion,  or  absorption  of  radioisotopes  will  be  considered  an  emergency  poison¬ 
ing  case  and  will  be  treated  as  such.  In  the  event  that  an  individual  has 
ingested,  inhaled,  or  absorbed  any  amount  of  radioisotopes,  the  Post  Dispen¬ 
sary  (Ext.  4159)  and  the  Radiological  Safety  Section  (Ext,  7167)  will  be 
contacted  Immediately.  The  Post  Dispensary  and  the  Radiological  Safety 
Section  will  investigate  the  incident  at  once.  Radiological  emergency 
first  aid  will  be  administered  as  necessary  (See  Section  IV,  paragraph  4), 

The  Medical  Officer  in  charge  at  the  Post  Dispensary  will  be  informed  of 
any  radiological  first  aid  treatment  that  has  been  administered. 

(2)  Upon  evaluation  of  the  incident,  the  Radiological  Safety 
Section  will  report  all  information  on  the  exposure  to  the  doctor  in  charge. 

(3)  Medical  examination  will  be  made  In  any  case  in  which  an 
internal  exposure  is  either  known  or  suspected,  and  blood  counts  taken  for 
three  consecutive  days  following  the  incident  and  for  three  consecutive 
weeks  at  weekly  intervals.  During  this  time,  the  individual  will  be  utilized 
elsewhere,  according  to  his  physical  ability,  where  his  work  will  not  In¬ 
volve  exposure  to  ionizing  radiation. 

(4)  Where  Instances  of  internal  exposure  are  indicated,  arrange¬ 
ments  for  bio-assay  will  be  made  (See  Section  V,  paragraph  3)  to  determine 

the  body  burden  of  radioisotope  received. 

c.  Clinical  Management  of  Overexposure 

In  all  incidents  of  external  and/or  internal  overexposure  to 
ionizing  radiation,  the.  Post  Surgeon  will  be  responsible  for  the  clinical 
management  of  the  case. 
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d.  Such  exposures  will  be  reported  under  the  provisions  of  Section 
IV,  paragraph  5. 


4.  RADIOLOGICAL  FIRST  AID 

a.  In  the  event  of  an  Internal  exposure  due  to  the  entrance  of 
radioisotopes  Into  the  body,  the  following  radiological  first  aid  procedures 
should  be  used  prior  to  the  arrival  of  medical  personnel  for  the  type  of 
exposure  listed; 

(1)  Ingestion 

Individuals  accidentally  swallowing  material  containing 
radioactive  isotopes  will  be  treated  for  poisoning  to  remove  the  maximum 
amount  of  material  as  quickly  as  possible.  It  is  of  prime  Importance  to 
obtain  Immediate  medical  attention  for  the  victim.  Until  direct  medical 
supervision  has  been  obtained  It  Is  recommended  that  vomiting  be  Induced. 
Gentle  stroking  or  touching  the  throat  with  the  finger  or  tongue  depressor 
will  aid  vomiting  when  the  stomach  la  full  of  fluid.  Remove  Individual  to 
the  biologically  clean  side  of  building  as  Boon  as  possible.  If  an  emetic 
Is  required,  give  sodium  chloride  (table  salt)  15  grams  (one  tablespoon) 
in  a  glass  of  warm  water.  One  to  three  teaspoonBful  of  powdered  mustard 
In  a  glass  of  warm  water  can  also  be  used.  An  emetic  should  not  be  given 
after  poisoning  by  corrosive  acids  or  caustic  alkalies  nor  should  it  be 
given  If  the  victim  Is  vomiting. 

(2)  Inhalation 

The  following  is  suggested  If  air-borne  radioactive  Isotopes 
are  Inhaled:  Material  from  the  nasal  passages  should  be  removed  with  Q-Tips. 
Irrigating  nasal  passages  by  sniffling  dilute  salt  solution  (^  teaspoon  of 
salt  In  a  glass  of  lukewarm  water)  up  the  noBe  will  remove  particles. 

Gargling  with  dilute  warm  salt  solution  is  also  reconraended.  The  use  of 
nasal  irrigation  should  be  avoided  unless  under  medical  supervision.  Removal 
of  the  remainder  of  foreign  material  in  the  respiratory  tract  should  be 
performed  under  the  direct  supervision  of  a  qualified  physician. 

(3)  Cuts  and  Punctures 

Individuals  cut  by  broken  glassware  or  injured  with  hypo¬ 
dermic  needles,  etc.,  that  are  contaminated  with  radioisotopes  should  wash 
the  wound  immediately  under  a  strong  jet  of  water.  The  injured  person  will 

immediately  contact  the  Post  Dispensary  and  Radiological  Safety  Section  and 
be  considered  as  having  an  internal  exposure  (see  Section  IV  paragraph  •*)  . 
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(4)  Skin  Contamination 

If  the  method  recommended  In  Section  III,  paragraph  11,  of 
this  publication  proves  Ineffective  In  skin  decontamination,  the  case  will 
be  referred  to  the  Post  Surgeon. 


5.  RADIOLOGICAL  ACCIDENT  REPORTS 


a.  When  radioisotopes  or  sources  of  Ionizing  radiation  are  Involved 
In  a  fire,  explosion,  theft,  loss  of  control,  spill,  overexposure  of  per* 
sonnel,  or  any  other  type  of  accident  at  Port  Detrlck,  the  following  agencies 
will  be  contacted  as  required  by  regulation  In  the  manner  prescribed  below. 

In  all  Instances  where  reports  must  be  submitted  or  notification  made  to  the 
Atomic  Energy  Commission,  the  Surgeon  General  or  any  other  agency,  these 
reports  and  notlf lcatione  will  be  prepared  by  Radiological  Safety  Section. 

b.  Radiological  Safety  Accident  Reports 

(1)  In  all  instances  of  fire,  explosion,  theft,  spills,  loss 
of  control,  personnel  overexposure,  or  any  other  accident  Involving  radio¬ 
isotopes  or  Ionizing  radiation,  the  Radiological  Safely  Section  shall  be 
notified  Immediately  by  telephone  (Ext.  7167). 

(2)  In  all  Instances  In  which  personnel  are  overexposed  to 
Ionizing  radiation,  a  written  report  In  triplicate  will  be  submitted  to  the 
Radiological  Safety  Section  (in  addition  to  the  telephone  notification) 
within  24  hours  after  the  overexposure  has  occurred.  This  report  will  be 
prepared  by  the  Radiation  Area  Supervisor  named  on  the  Radiological  Test 
Program  Involved  and  will  contain  the  following: 

(a)  The  name  end  location  of  the  organization  where  the 
overexposure  occurred. 


(b)  The  Radiological  Program  Number  assigned  to  the 

project . 

(c)  The  name  of  each  individual  who  received  an  over¬ 
exposure  . 


(d)  The  source  of  the  ionizing  radiation  and  If  radioiso¬ 
topes  are  involved,  the  element,  chemical  and  physical  form,  and  the  activity 
leve  1 . 


(e)  A  brief  resume  of  how  the  overexposure  occurred. 

(f)  Corrective  steps  that  will  be  taken  to  prevent  a 
recurrence  of  the  incident. 
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(g)  A  Blgned  statement  (in  duplicate)  from  each  individual 
who  received  an  overexposure,  relating  hla  actions  prior  to  and  after  the 
exposure.  This  statement  will  be  filed  with  the  individual's  exposure 
record,  which  is  kept  in  the  Radiological  Safety  Section  (See  Section  V, 
paragraph  l). 

c.  Atomic  Energy  Commission  Accident  Reports* 

When  radioisotopes  that  are  licensed  by  the  Atomic  Energy  Com* 
mission  are  involved  in  a  fire,  explosion,  theft,  spill,  personnel  over* 
exposure  or  loss  of  control,  the  incident  will  be  reported  to  the  Radio¬ 
logical  Safety  Section,  who  will  notify  the  Atomic  Energy  Commission  in 
these  instances  and  using  the  following  procedures: 

(1)  In  case  of  the  loss  or  theft  of  licensed  radioisotopes  in 
quantities  and  under  circumstances  such  that  a  substantial  hazard  exists  to 
persons  in  unrestricted  areas,  the  Atomic  Energy  Commission  New  York  Opera¬ 
tions  Office  will  be  contacted  immediately  by  telephone  and  telegraph.* 

(2)  Immediate  notification  by  telephone  and  telegraph  will  be 
made  to  the  Manager,  AEC  New  York  Operations  Office,  of  any  incident  in¬ 
volving  licensed  radioisotopes  that  caused  or  threatens  to  cause  the 
following:** 


(a)  Exposure  of  any  individual  to  a  radiation  dose  of  25 
Rems  or  more,  including  radioisotopes  that  have  been  taken  into  the  body. 

(b)  The  release  of  radioisotopes  in  concentrations  that, 
if  averaged  over  a  period  of  24  hours,  would  exceed  5000  times  the  values 
listed  in  Appendix  B,  Table  II,  10  CFR  20. 

(c)  A  loss  of  one  working  week  or  more  of  the  operation  of 
any  facilities  affected. 

(d)  Damage  to  property  in  excess  of  $100,000. 

(3)  The  Manager  of  the  AEC  New  York  Operations  Office  will  be 
notified  within  24  hours  by  telephone  and  telegraph  of  any  incident  involving 
licensed  radioisotopes  that  has  caused  or  threatens  to  cause  the  following:** 

(a)  Exposure  of  any  individual  to  a  radiation  dose  of  five 
Rems  or  more  including  radioisotopes  taken  into  the  body. 


*  Code  of  Federal  Regulations  Title  10,  Part  20. 

**  Code  of  Federal  Regulations  Title  10.  Part  20,  para.  20.402  and  20,403. 
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(b)  The  release  of  radioisotopes  in  concentrations  that, 
if  averaged  over  a  period  of  24  hours,  would  exceed  500  times  the  values 
given  in  Appendix  B,  Table  II,  10  CPR  20. 

(c)  A  loss  of  one  day  or  more  of  operation  of  any  facilities 

affected. 

(d)  Damage  to  property  in  excess  of  $1,000. 

(A)  A  report  shall  be  made  to  the  Director,  Division  of 
Licensing  and  Regulation,  Atomic  Energy  Comission  within  thlrpy  days  of 
each  incident  involving  licensed  radioisotopes  chat  has  caused  the  following: 

(a)  Exposure  of  any  individual  to  a  radiation  dose  of  900 
mlllirems  or  more,  including  radioisotopes  that  have  been  taken  into  the 
body. 


(b)  The  release  of  radioisotopes  that,  if  averaged  over  a 
period  of  24  hours,  would  exceed  the  valueB  given  in  Appendix  B,  Table  II, 

10  CFR  20.  A  copy  of  this  report  shall  be  sent  to  the  Manager,  AEC  New  York 
Operations  Office. 

d.  Surgeon  General* 

The  Surgeon  General  will  be  notified  immediately  by  the  Radio¬ 
logical  Safety  Officer  by  telephone  and  later  by  telegraph  after  it  has 
been  determined; 


(1)  That  a  probable  internal  exposure  has  9;curred.  In  the 
event  that  a  very  hazardous  radioisotope  such  as  H-*  CaH-',  Fe  ,  Sr  , 

Yfl,  Z95,  ca^*,  Pm**?,  Bi210,  Ra226)  ^38,  0233;  ^,226,  Po210,  Pu239,  etc., 

is  involved,  the  Preventive  Medicine  Division  of  the  Surgeon  General's 
Office  will  be  contacted  immediately  by  telephone  and  telegraph. 

(2)  That  500  millicuries  or  more  of  any  radioisotope  are 
involved  in  a  fire,  expl  Bion,  theft  or  other  loss  of  control. 


(3)  That  fifty  millicuries  or  more  of  any  moderately  hazardous 
radioisotope  such  as  C^4,  P^2(  Na^  Cl^,  etc.,  are  involved  in  a 

fire,  explosion,  theft  or  other  loss  of  control. 


isotope  sue 

explosion. 


(4)  That  five  millicuries  or  more  of  any  very  hazardous  radio- 
h  as  Sr^,  Po^^®.  Pu^9  ■p^226_  etc.,  are  involved  in  a  fire, 
theft  or  ether  less  of  control. 


*  AR  40-582.  paragraph  5. 


V.  DOSIMETRIC  METHODS  AND  RECORDS 


1.  PHOTODOSIMETRY 

a.  All  personnel  present  In.  any  "High  Radiation  Area",  "Air-borne 
Radiation  Area"  or  "Radiation  Area"  will  wear  a  film  badge  during  such 
occupancy.  In  addition,  all  personnel  engaged  in  the  use,  handling,  storage, 
or  disposal  of  any  amounts  of  beta,  gamma,  or  neutron-emitting  radioisotopes, 
combinations  of  materials  or  equipment  capable  of  emitting  X-rays,  or  any  of 
the  above  types  of  radiation  will  be  required  to  wear  a  film  badge  during 
such  operations. 

b.  The  following  types  of  film  badges  are  available  upon  request: 


(1) 

Body  Badge, 

beta-gamma 

(2) 

Wrist  Badge, 

beta-gamma 

(3) 

Ring  Badge, 

beta-gamma 

(A) 

Body  Badge, 

neutron 

c.  Lexington  Signal  Depot,  Lexington,  Kentucky  is  responsible  for 
the  development  and  evaluation  of  photodoslmetr ic  film  as  well  bb  for 
supplying  both  the  film  packet  and  the  film  holder. 

(1)  Beta-Camma  Film  Badges 

The  film  components  used  In  the  Dupont  beta-gamma  film 
packet  are  550  and  1290.  The  components  are  sealed  in  a  light-tight  packet 
and  inserted  in  a  plastic  film  holder  with  a  "window"  and  three  gamma  filters. 

The  gamma  filters  consist  of: 

(a)  O.OAO  inch  of  aluminum 

(b)  O.OAO  inch  of  copper 

(c)  0.30  inch  of  cadmium  and  0.010  inch  of  tungsten 

The  beta-gamma  film  packet  sensitivity  is  given  in  Table  III. 


TABLE  III.  BETA-GAMMA  FILM  PACKET  SENSITIVITY 


Type  of  Radiation 

Energy, 

Kev* 

Lowest  Readable  Dose, 
mllllrems 

Gamma  or  X-ray 

100  or  less 

2 

Gamma  or  X-ray 

100  to  200 

10 

Gamma  or  X-ray 

200  or  above 

20 

Beta 

300  or  above 

*  Kev  ■  Kilo  electron  volt  (see  Glossary), 


The  maximum  useful  range  of  the  film  packet  for  beta,  gamma 
or  X-ray  radiation  Is  1,000  rem. 

(2)  Neutron  Film  Badges 

(a)  The  Kodak,  Type  B,  neutron  film  packet  Is  used  for 
neutron  detection.  The  packet  is  essentially  energy- Independent  over  a 
range  from  0.5  to  14  Mev  (million  electron  volt;  see  Glossary),  The  packet 
contains  a  paper  radiator  and  a  thin  aluminum  shield  and  Is  placed  In  a 
plastic  film  holder.  The  film  is  evaluated  by  counting  the  proton  recoil 
tracks,  using  a  dark  field  illumination  and  a  900X  magnification  and  permits 
reliable  readings  for  dose  rates  of  100  mllllremsor  greater. 

d.  Film  badges  are  Issued  to  all  personnel  working  with  radioiso¬ 
topes.  The  film  badges  are  lsBued  to  the  Individual  through  the  Radiation 
Area  Supervisor. 

e.  Film  badges  for  visitors  may  ba  obtained  from  the  Radiological 
Safety  Section  when  necessary.  The  Radiation  Area  Supervisor  will  be  respon¬ 
sible  for  supplying  the  names  and  organization  of  visitors  to  Radiological 
Safety  Section,  who  will  record  the  radiation  exposures  as  required  by 
regulation. 


f.  All  film  badges  are  changed  three  times  each  quarter  (two  4-week 
periods  and  one  5-week  period). 

b.  Radiological  Safety  Section  will: 

(1)  Issue  film  badges  and  film  badge  holders  to  the  Radiation 
Area  Supervisors . 

(2)  Maintain  radiation  exposure  records  for  each  employee  as 
required  by  AEC . 
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2.  ION  CHAMBER  DOSIMETRY 

a.  If  persons  will  be  present  in  areas  where  radiation  dose  rate 
Is  such  that  a  whole-body  exposure  of  10  railllrem  or  greater  could  be  re¬ 
ceived  In  any  one  hour,  they  will  be  required  to  wear  Ion  chamber  dosimeters, 
as  well  as  other  dosimeters,  while  In  such  areas. 

b.  Ail  ion  chamber  dosimetric  readings  will  be  reported  to  the 
Radiological  Safety  Section  and  will  be  recorded  with  film  badge  readings. 

c.  The  following  types  of  ion  chamber  dosimeters  are  available 
upon  request  from  the  Radiological  Safety  Section: 

Dosimeter  Type  Range 

Non-self-reading,  gamma  0  to  200  mllllroentgens 

(limited  number) 


3.  BIO-ASSAY 

a.  A  physical  examination  will  be  made  in  any  case  in  which  an  in¬ 
ternal  or  external  exposure  to  ionizing  radiation  in  excess  of  the  maxlmun 
permissible  dose  is  either  known  or  suspected  and  blood  counts  taken  for 
three  consecutive  days  following  the  incident  and  for  three  weeks  at  weekly 
Intervals.  During  this  time,  the  individual  will  be  removed  from  his 
occupation  and  placed  under  the  care  of  a  qualified  physician.  In  all 
instances  of  this  nature,  medical  care  will  be  given  as  soon  as  possible. 

The  clinical  management  of  all  radiation  exposure  cases  will  be  the  respon¬ 
sibility  of  the  Post  Surgeon. 

b.  Where  there  is  a  known  or  suspected  Internal  exposure  of  any 
individual  to  radioactive  material,  a  24-hour  urine  sample  will  immediately 
be  initiated  in  accordance  with  AR  40-582. 

c.  The  individual  and  the  urine  samples  will  be  transported  to 
Walter  Reed  Army  Medical  Center,  Washington,  D.  C.,  where  all  necessary  bio¬ 
assay  operations  will  be  performed, 

d.  A  report  of  the  findings  of  the  bio-assay  will  be  sent  to  the 
Post  Dispensary  and  a  copy  of  the  report  will  be  filed  in  the  personnel 
exposure  records  kept  in  the  Radiological  Safety  Section  (See  Section  V, 
paragraph  5). 

e.  Any  such  exposure  will  be  reported  under  the  provisions  of 
Section  IV,  paragraph  5,  of  this  manual. 


f.  Any  individual  receiving  or  having  a  body  burden  c£  radioiso¬ 
topes  in  excess  of  the  limits  listed  in  National  Bureau  of  Standards  Hand¬ 
book  No.  69  "Maximum  Permissible  Body  Burdens  and  Maximum  Permissible 
Concentrations  of  Radionuclides  in  Air  and  In  Water  for  Occupational  Ex¬ 
posure"  will  be  removed  from  an  occupation  or  employment  in  a  radiation 
area  at  the  recommendation  of  the  Post  Surgeon. 


4.  RADIATION  PHYSICAL  EXAMINATIONS 

a.  Initial  Physical  Examination 

(1)  Each  individual  placed  on  film  badge  service  will  be 
required  to  take  a  pre-employment  radiation  physical  examination  at  the 
Post  Dispensary.  The  pre-employment  physical  will  consist  of  the 
following: 


(a)  Examination  of  the  Bkln  for  exposed  wounds,  ulcerations, 
or  any  pre-cancerous  condition. 

(b)  Complete  blood  count. 

(c)  Urinalysis  and  bio-assay  for  all  individuals  who 
have  previously  been  engaged  in  the  handling  of  plueonlum,  uranium,  radium, 
other  radioactive  rare  earths,  or  hazardous  materials  that  have  not  been 
hermetically  sealed. 

(d)  Repeat  of  the  complete  blood  count  within  30  days  to 
establish  a  normal  base  line  if  required  by  Medical  Officer. 

(e)  Chest  X-ray.  The  PoBt  Dispensary  should  exempt  all 
individuals  on  whom  a  routine  chest  X-ray  has  been  taken  during  the  past 
year. 


(2)  Any  of  the  following  findings  will  disqualify  an  individual 
for  a  radiation  occupation  or  for  employment  in  a  radiation  area  unless 
exempted  by  the  Post  Surgeon: 

(a)  The  presence  of  exposed  wounds,  ulcerations,  or  pre- 
cancerous  conditions  of  the  skin. 

(b)  Total  white  blood  count  of  less  than  5,000  or  above 

10.000. 


(c)  Persistently  abnormal  leukocyte  differential  count. 

(d)  Total  red  blood  count  below  3.5  million  or  above  6.5 


million. 
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(e)  Any  evidence  of  previous  radiation  Injury  (See  Section 
V,  paragraph  5)  that  is  considered  disqualifying  by  the  Punt  Surgeon. 

(f)  A  body  burden  of  radioisotopes  in  excess  of  50  per 
cent  of  the  amounts  specified  in  paragraph  2. 

(g)  Any  evidence  of  a  chronic  or  infectious  condition  of 
the  respiratory  tract. 

(h)  Any  evidence  of  prolonged  or  continuing  radiation 
therapy  treatments. 

b.  Termination  Physical  Examinations 

A  termination  physical  examination  will  be  given  all  personnel 
receiving  film  badge  service  upon  transfer  of  duty  from  Fort  Detrick  or 
inactivation  from  the  service.  The  examinations  will  be  identical  to  the 
initial  examination. 


5.  DOSIMETRY  RECORD  SYSTEMS 

a.  The  Radiological  Safety  Office  will  maintain  a  file  of  radiation 
oxposuro  records  (DD  Form  1141)  and  of  the  recommendations  of  radiation 
medical  examinations.  These  records  will  be  used  as  an  inspection  check  of 
operations . 


b.  The  Fos t  Surgeon  will  keep  the  medical  records  pertaining  to 
individuals  that  are  required  by  AEC  regulations.  In  addition,  exposure 
records  will  be  maintained  by  the  Post  Surgeon  of  all  personnel  currently 
receiving  any  type  of  film  badge  service  at  Fort  Detrlck,  which  will  list 
exposures  for  a  period  of  ten  years  under  the  provisions  of  AR  40*431  on 
DD  Form  1141. 

c.  Film  badge  exposure  results  are  taken  from  LSD  SC  826,  which  is 
forwarded  to  the  Radiological  Safety  Section  from  Lexington  Signal  Depot, 
Lexington,  Kentucky,  where  the  photodosimetric  film  is  processed.  A  copy 
of  the  LSD  SC  826  results  will  be  sent  to  the  Post  Surgeon  by  the  Radio¬ 
logical  Safety  Section.  The  films  and  reports  are  sent  to  and  from  the 
Depot  by  air  mail. 

d.  In  the  event  that  a  photodosimetric  film  indicates  an  over¬ 
exposure,  the  Lexington  Signal  Depot  will  notify  the  Radiological  Safety 
Section  by  telephone  or  TWX,  according  to  the  severity  cf  exposure.  The 
Radiological  Safety  Section  will  notify  the  Post  Surgeon  immediately  upon 
receipt  of  communication. 


e.  In  Instances  where  an  overexposure  Is  known  or  suspected,  the 
photodos lmetric  film  is  sent  immediately  by  air  mail  to  Lexington  Signal 
Depot.  The  results  can  usually  be  obtained  within  a  period  of  72  to  96 
hours  from  time  of  shipment. 
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VI.  TRANSFER,  SHIPMENT,  STORAGE  AND  DISPOSAL  OF  RADIOACTIVE  MATERIALS 


1.  TRANSFER  OF  RADIOISOTOPES 

a.  The  transfer  of  radioisotopes  from  one  radiation  area  or  build¬ 
ing  to  another  will  require  that  the  material  be  monitored  by  the  Radio¬ 
logical  Safety  Section  prior  to  the  transfer.  In  addition,  a  Report  of  the 
receipt  or  transfer  of  radioactive  material  will  be  completed  in  triplicate. 
All  copies  of  the  form  will  bear  the  signature  of  the  Individual  receiving 
the  radioisotope.  The  original  copy  will  be  sent  to  the  Radiological 
Safety  Section  Immediately  after  the  transfer  has  been  performed. 

b.  If  the  transfer  of  radioisotopes  is  to  Involve  activity  levels 
of  more  than  100  milllcurles  or  more  than  10  milllcurles  In  unsealed  form, 
the  transfer  will  be  performed  with  the  assistance  of  Radiological  Safety 
Section. 


c.  If  a  transfer  of  responsibility  for  any  radioisotope  Is  made 
from  one  Radiation  Area  Supervisor  to  another,  the  report  will  be  submitted 
to  the  Radiological  Safety  Section. 

d.  The  transfer  within  the  limits  of  Fort  Detrlck  of  radioisotopes 
not  packaged  to  meet  ICC  specifications  or  considered  hazardous  by  the 
Radiological  Safety  Section  will  be  escorted  by  the  Radiological  Safety 
Section. 


e.  Radiological  material  shall  be  transferred  only  to  those  persons 
having  a  valid  radiological  program  to  cover  the  material. 


2.  RADIOISOTOPE  SHIPMENTS  TO  AND  FROM  FORT  DETRICK 
a.  Receipts 

(1)  All  receipts  of  radioisotopes  or  radioactive  material  con¬ 
signed  to  Fort  Detrick  will  be  delivered  to  the  Radiological  Safety  Section 
(Bldg.  550).  Shipments  will  be  opened  by  Radiological  Safety  Section,  who 
will  monitor  such  shipments  prior  to  delivery  to  the  division  or  branch 
that  requested  the  material. 

(2)  In  addition,  all  vehicles  carrying  radioactive  materials 
into  Fort  Detrick  will  be  cleared  by  Radiological  Safety  Section  before 

leaving . 
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b.  Off-Post  Shipments* 

(1)  Any  shipment  of  radioisotopes  from  Fort  Detrick  will  be 
monitored  during  packaging  and  prior  to  shipment  by  Radiological  Safety 
Section.  A  written  description  of  the  material  packaged  will  be  prepared 
In  triplicate  by  the  division  shipping  the  material  and  signed  by  the 
radiation  area  supervisor  or  his  authorized  representative.  This  letter 
of  description  will  be  In  addition  to  shipping  forms  required. 

(2)  In  addition  to  monitoring  the  shipment,  the  Radiological 
Safety  Section  will  check  all  radioisotope  shipments  to  insure  that  they 
meet  tho  requirements  of  Interstate  Commerce  Commission  and  the  Atomic 
Energy  Commission  Regulations.  Table  IV  lists  the  maximum  external  dose 
level  that  is  permissible  for  various  types  and  mixtures  of  radioisotopes 
to  be  transported  beyond  the  limits  of  Fort  Detrick. 


TABLE  IV.  MAXIMUM  EXTERNAL  RADIATION  LEVELS  FOR  RADIOISOTOPE  SHIPMENTS 


Group 

(ICC) 

Type  of  Radiation 

Maximum  Permissible 
Radiation 

I 

Radioactive  materials  that  emit  gamma 
rays  only  or  both  gamma  and  electri¬ 
cally  charged  corpuscular  rays 

200  mr/hr  at  surface 
of  the  package  and 

10  mr/hr  at  one 
meter 

II 

Radioactive  materials  that  emit 
neutrons  and  either  or  both  types 
of  radiation  characteristic  of 

Group  I  materials 

200  mrem/hr  at  the 
surface  of  the  pack¬ 
age  or  10  mrem/hr 
at  one  meter 

III 

Radioactive  materials  chat  emit 
electrically  charged  corpuscular 
rays  only;  i.e.,  alpha,  beta,  etc., 
shielded  so  that  the  gamma  or  X-ray 
radiation  does  not  exceed  the 
maximum  permissible  radiation 

10  mr/24  hr  at  the 
surface  of  the  pack¬ 
age 

*  Agent  T.C.  George's  Tariff  No.  13  (ICC  Regulations)  paragraph  73.391 
through  73.396  inclusive. 
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(3)  All  packages  of  radioactive  material  to  be  shipped  beyond 
the  limits  of  Fort  Detrick  will  be  smear-tested  by  the  Radiological  Safety 
Section  prior  to  shipment.  The  maximum  permissible  limits  of  radioactive 
contamination  will  not  exceed  those  prescribed  in  Section  III,  paragraph  3, 
Table  II,  of  this  manual.  All  radioactive  materials,  except  hermetically 
sealed  sources,  will  be  shipped  in  essentially  airtight  and  watertight  con¬ 
tainers  to  prevent  possible  leakage  during  shipment. 

c.  Escort  of  Off-Post  Shipments 

If  it  is  impossible  or  impracticable  to  package  radioactive 
materials  in  such  a  way  that  they  meet  the  specifications  of  the  Interstate 
Commerce  Commission  and/or  tho  Atomic  Energy  Cotrenlssion,  it  is  required 
that  these  shipments  be  escorted  by  the  Chemical  Corps  Technical  Escort 
Unit  (Edgewood  Arsenal,  Md.).  In  addition,  the  Radiation  Area  Supervisor 
will  request  a  waiver  from  the  regulations  from  the  Radiological  Safety 
Section. 


3.  STORAGE  OF  RADIOISOTOPES 

a.  Storage  facilities  for  radioisotopes  must  be  provided  by  the 
using  division  or  branch.  Radioactive  material  will  be  stored  in  compliance 
to  CFR  Title  10,  part  20,  paragraph  20.207. 

b.  The  Radiological  Safety  Section  has  a  limited  storage  capability 
for  radioactive  materials. 


4.  LOCAL  DISPOSAL  OF  RADIOACTIVE  MATERIALS 

a.  The  disposal  of  radioactive  materials  at  Fort  Detrlck  will  be 
performed  by  the  use  of  radiological  waste  containers  or  by  decay  wherever 
possible . 

b.  Radiological  waste  containers  are  available  in  two  types: 

(1)  Liquid  radiological  waste  containers  will  be  Pyrex  glass 
bottles  (carboys)  of  five-gallon  capacity.  This  container  will  be  marked 
with  a  radiation  caution  symbol  (Section  III,  paragraph  8,  Figure  1)  and 
the  words  "Caution,  Radioactive  Waste." 

(2)  Solid  radiological  waste  containers  will  be  metal  GI  cans 
in  good  condition  with  no  leaks  and  equipped  with  a  metal  lid.  The  drums 
and  lids  shall  be  tagged  with  the  radiation  caution  symbol  and  the  words 
"Caution,  Radioactive  Waste." 
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c.  Radiological  waste  containers  can  be  obtained  from  Radiological 
Safety  Section,  Ext.  7167. 

d.  All  radiological  waste  containers,  when  filled,  will  be  removed 
and  replaced  with  empty  containers  by  Radiological  Safety  Section  upon 
request  of  the  responsible  investigator,  the  Radiation  Area  Supervisor,  or 
their  representative. 

e.  Radiological  waste  from  biologically  contaminated  areas  will  be 
properly  sterilized  before  removal  to  the  clean  area  by  the  user. 

f.  All  containers  will  be  tagged  by  the  using  agency.  The  infor¬ 
mation  on  the  tag  will  include  the  radioisotope  or  radioisotopes  with  which 
the  waste  is  contaminated,  if  known.  If  the  radioisotope  Is  unknown,  the 
type  of  radiation  being  omitted  will  be  given. 

g.  Care  shall  be  taken  to  insure  that  only  liquid  waste  Is  placed 
In  the  liquid  radiological  waste  containers.  Solid  material  will  not  be 
placed  In  the  liquid  containers  at  any  time. 

h.  Animal  cadavers  containing  any  amount  of  radioactive  materials 
will  be  dlspoacd  of  by  Radiological  Safety  Section.  Animal  cadavers  shall 
be  sealed  in  polyethylene  and  placed  In  solid  radiological  waste  containers. 

1.  Disposal  of  radlolsotopeB  by  storage  until  the  material  has 
decayed  for  short  half-life  radioisotopes  will  not  be  performed  by  the  user 
unless  approved  by  the  Radiological  Safety  Section  In  writing. 


5.  ULTIMATE  DISPOSAL  OF  RADIOACTIVE  MATERIALS 

The  ultimate  disposal  of  radioisotopes  and  radioactive  waste 
material  at  Fort  Detrlck  will  be  performed  under  the  provisions  of  AR  755- 
380. 
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APPENDIX  A 


SAMPLE  DISPOSITION  FORM  AND  ENDORSEMENTS:  RADIOLOGICAL  PROGRAM  APPROVAL 

File  Symbol  SUBJECT;  Request  for  Approval  of  Use  of  Radioisotopes 

THRU:  Radiological  Safety  Section  FROM:  Ch.,  A.  Dlv.  DATE:  COMMENT  1 

Industrial  Health  and  Safety  Division 

TO:  Fort  Detrick  Isotope  Committee 

The  following  radiological  program  is  submitted  for  your  approval  and 
comment : 


a.  ABC  Branch  wishes  to  use  S35  for  the  purpose  of  studying  complex 
chemical  fractions. 

1C 

b.  The  amount  of  SJ-'  to  be  used  Is  1  me  In  the  form  of  sulfide  in 
Ba(OH}2  solution  with  a  concentration  of  0.1  mc/ml. 

c.  One  milliliter  of  the  solution  will  be  mechanically  placed  on  a 
planchet  and  evaporated  to  dryness  with  an  Infrared  lamp. 

d.  This  work  will  take  place  In  Building  1822,  Room  240,  using  a 
Class  I  bacteriological  cabinet  for  the  entire  operation. 

e.  Personnel  participating  In  this  operation  will  wear  laboratory 
whites,  surgeon's  gloves,  and  film  badges. 

f.  Two  GM  survey  instruments  and  smear  tests  counted  in  a  gas  propor¬ 
tional  counter  will  be  used  to  insure  that  no  contamination  of  the  labora¬ 
tory  area  or  operational  personnel  has  occurred. 

g.  All  pertinent  rules  and  precautions  given  In  the  Fort  Detrlck 
"Radiological  Safety  Manual"  will  be  observed. 

h.  Radiological  Safety  Section  will  be  notified  at  least  one  day 
prior  to  commencement  of  the  radiological  operations. 

Radiation  Area  Supervisor:  Dr.  E.  R.  Jones 

Responsible  Investigator:  Mr.  0.  R.  Smith 

Operational  Personnel:  J.  R.  Lynch 

Dr.  Emory  M.  Johnson 
Chief,  A  Division 


SAMPLE 
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SAMPLE 


File  Symbol 
(Date) 

SUBJECT:  Request  for  Approval  of  Use  of  Radioisotopes 

TO:  Chairman,  Fort  Detrlck  FROM:  Radiological  Safety  Section  DATE:  COMMENT  2 

Isotope  Committee  Safety  Division 

The  subject  radiological  program  has  been  reviewed,  facilities  Inspected,  and 
approval  is  recommended.  Suggested  program  number  843, 


CHARLES  A.  CLICK 

Chief,  Radiological  Safety  Section 


File  Symbol 
(Date) 

TO:  Ch.,  A  Division  FROM:  Fort  Detrick  DATE: 

Isotope  Committee 


COMMENT  3 


The  subject  program  Is  designated  Radiological  Program  number  843  and  is 
approved  as  written. 


DR.  JOHN  B.  BAIEMAN 


Chairman, 


Fort  Detrlck  Isotope.  Committee 


SAMPLE 
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GLOSSARY 


Accelerator . 

A  machine  or  device  that  Imparts  kinetic  energy  to  charged  particles 
such  as  electrons,  protons,  deuterons,  and  helium  ions. 

Alpha  Particle  (a). 

A  helium  nucleus,  consisting  of  two  protons  and  two  neutrons,  possessing 
a  double  positive  charge  of  9.5  x  1(F10  eau  and  a  mass  of  4.00276  amu. 

Area  (Restricted). 

Any  laboratory,  test  field,  building,  or  other  location  accessible  to 
personnel  Into  which  entry  Is  controlled. 

Area  (Unrestricted). 

Any  field,  laboratory,  building,  or  other  location  into  which  entry  of 
personnel  Is  not  controlled  or  any  area  used  for  residential  quarters. 

Area  (Radiation). 

See  Section  III,  Paragraph  17  of  this  manual. 

Atomic  mass  unit  (amu). 

One-sixteenth  of  the  mass  of  one  neutral  atom  of  oxygen-16  equivalent 
to  0.999728  atomic  weight  units. 

Beta  Particle  CO 7 . 

A  charged  part lc le  emitted  from  the  nucleus  of  an  atom  having  a  charge 
of  4.8  x  L0~‘v  esu,  which  may  be  either  positive  or  negative,  and  a  mass  of 
0.000548  amu. 

Bio-assay . 

The  clinical  evaluation  of  a  radiation  exposure  to  determine  the 
radiation  dose  received  by  an  individual. 

By-product . 

"Any  radioactive  material  or  radioisotopes  (except  special  nuclear  or 
source  material)  yielded  in  or  made  radioactive  by  exposure  to  radiation 
incident  to  the  process  of  producing  or  utilizing  special  nuclear  material."* 


*  Code  of  Federal  Regulations,  Title  10,  Chapter  I,  Fart  20. 
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Corpuscular  Radiation. 

The  radiation  that  Is  made  up  of  particles  having  a  measurable  mass 
such  as  alpha  and  beta  particles  and  neutron. 

Curie. 

The  quantity  of  a  radioisotope  required  to  give  3.7  x  10l°  disintegra¬ 
tions  per  second. 

Daughter  (Decay)  Product. 

An  Isotope  resulting  from  the  decay  of  an  Isotope  with  an  unstable 
nucleus.  It  is  formed  either  directly  or  as  a  result  of  successive  trans¬ 
formations  in  the  particular  radioactive  series.  A  decay  product  may  be 
either  a  radioactive  or  a  stable  Isotope. 

Deuterons  (H?). 

The  nucleus  of  a  heavy  isotope  of  hydrogen  containing  one  proton  and 
one  neutron,  which  has  a  positive  charge  of  4.8  x  10' 10  esu  and  a  mass  of 
2.01418  amu. 

Dosimeter . 

An  instrument  used  to  detect  and  measure  an  accumulated  dose  of  radia¬ 
tion.  The  term  in  common  usage  means  a  pencil-sized  ionization  chamber 
used  In  personnel  monitoring. 

Epilation. 

The  temporary  or  permanent  loss  of  the  hair. 

Erythema. 

Reddening  of  the  skin,  primarily  caused  by  dilation  of  the  small  blood 
vessels  and  other  tissue  damage. 

Electron  Volt  (ev). 

A  unit  of  energy  acquired  by  e  charged  particle  carrying  a  unit  elec¬ 
tronic  charge  when  it  passes  through  a  potential  of  one  volt  in  a  vacuum. 

It  is  equivalent  to  1.602  x  10_ls  erg. 

Electrostatic  unit  of  charge  (esu). 

That  quantity  of  electric  charge  which,  when  placed  in  vacuum  one  centi¬ 
meter  distant  from  an  equal  and  like  charge,  will  repel  it  with  a  force  of 
one  dyne  (also  termed  statcoulomb) . 
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Gamete. 

A  mature  germ  cell  or  reproductive  cell  such  as  an  ovum  or 
spermatozoon. 

Gamma  Rav  (V). 

A  short-wave- length  electomagnetlc  radiation  of  nuclear  origin  with  a 
range  of  wave  lengths  from  about  10'B  to  10Tla  centimeter. 

Gelaer-Mueller  (G-M)  Tube. 

A  gas-filled  tube  that  is  operated  at  sufficiently  high  voltage  to 
produce  avalanche  Ionisation;  used  In  the  detection  of  radiation. 

Celaer-Mueller  (G-Ml  Counter. 

A  radiation  detection  instrument  that  uses  a  Gelger-Mueller  tube  and 
an  associated  electonlc  circuit  to  determine  the  number  of  incidents  of 
radiation  on  the  tube. 

Half-Life. 


The  amount  of  time  necessary  for  any  particular  radioisotope  to  decay 
to  50  per  cent  of  Its  original  activity  level. 

Health  Physics. 

A  term  for  the  .branch  of  radiological  science  that  deals  with  the 
protection  of  Individuals  from  the  harmful  effects  of  ionizing  radiation. 

"Hot"  Cell. 

An  Inclosed  area,  usually  equipped  with  heavy  shielding  and  remote 
handling  equipment,  that  Is  used  for  operations  involving  radioactive 
materials  having  high  activity  levels. 

Ionizing  Radiation. 

Any  electromagnetic  or  corpuscular  radiation  capable  of  producing  Ions, 
directly  or  indirectly,  in  the  material  through  which  it  passes. 

Kilo  Electron  Volt  (Kev) ■ 


One  thousand  electron  volts. 
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Leak  Teat. 


A  term  applied  to  the  testing  of  sealed  sources  of  radioactive  material 
to  assure  that  none  of  the  material  is  escaping  into  the  environment  (See 
Section  III,  paragraph  12,  of  this  manual). 

Leukocytes . 

The  white  blood  cells  or  corpuscles. 

Licensed  Radioisotopes  (Or  Materials). 

For  the  purposes  of  this  manual,  the  term  will  refer  to  radioisotopes 
that  are  licensed  and  controlled  by  the  U.S.  Atomic  Energy  Coranlsslon  and 
shall  Include  by-product  materials,  special  nuclear  material",  and  source 
materials. 

Loss  of  Control. 

When  radioisotopes  possessed  by  any  user  can  no  longer  be  controlled  or 
contained  by  that  user. 

Maximum  Permissible  Dose  (MFD). 

A  dose  or  exposure  to  ionizing  radiation  that  1b  not  expected  to  cause 
detectable  bodily  harm  to  an  individual  for  any  given  period  of  time,  in 
view  of  the  available  knowledge  in  this  field. 

Maximum  Permissible  Exposure. 

See  Maximum  Permissible  Dose. 

Mlcrocurle  (uc). 

One-millionth  of  a  curie,  or  the  quantity  of  a  radioisotope  required  to 
give  3.7  x  104  disintegrations  per  second. 

Mlcro-mlcrocurle  (also  called  plcocurle)  (uuc). 

1  x  10"  curie  or  the  quantity  of  a  radioisotope  required  to  give 
3.7  x  10~2  disintegrations  per  second. 

Mi  1  lie urle  (me) . 

One-thousandth  of  a  curie,  or  the  quantity  of  a  radioisotope  required 
to  give  3.7  x  10  disintegrations  per  second. 
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Million  Electron  Volt  (Mev). 

One  million  electron  volts. 

Mllllrem  (mrem). 

One  thousandth  of  a  rem. 

Mllllroentaen  (ror). 

One  one- thousandth  of  a  roentgen. 

Natural  Background. 

See  Radiation  Background. 

Neutron  Flux. 

The  number  of  neutrons  per  unit  time  that  traverse  a  sphere  of  unit 
cross-sectional  area  centered  about  the  point  of  Interest.  The  term  is 
usually  expressed  In  neutrons  per  square  centimeter  per  socond  (n/cma  /  sec). 

Neutron  Particles  (n). 

An  elementary  nuclear  particle  with  a  mass  of  1.00S9B  atomic  mass  unltB 
that  Is  electrically  neutral: 

Fast  Neutrons. 

Neutrons  with  energy  ranges  between  10  kev  and  10  mev. 

Intermediate  Neutrons. 

Neutrons  with  energy  ranges  between  0.5  ev  to  10  kev. 

Thermal  Neutrons. 

Neutrons  in  thermal  equilibrium  with  their  surroundings  and  those  that, 
for  the  purposes  of  this  manual,  shall  be  considered  to  be  in  the  energy 
range  between  0.5  ev  and  0.02  5  ev. 

Plcocurle  (pc)  , 

See  Micro-microcurie. 

Proton  Particle  (IT). 

An  elementary  nuclear  particle  with  a  mass  of  1.00759  amu  and  a  positive 
charge  of  4.8  x  10  esu. 
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Radiation. 

The  propagation  of  energy  through  Bpace  or  a  material  medium  In  the 
form  of  either  electromagnetic  waves  or  corpuscular  emission.  For  the 
purposes  of  this  manual  the  term  shall  mean  alpha  particles,  beta  particles, 
gamma  rays,  X-rays,  neutrons,  high-speed  protons  and  other  atomic  particles, 
but  not  sound  waves,  radio  waves,  visible,  Infrared,  or  ultraviolet  light 
waves . 

Radiation  Background. 

Radiation  detected  by  radiation  detection  Instruments  arising  from 
cosmic  rays,  natural  radioactivity  In  the  area,  or  radioactive  fallout.  In 
general,  radiation  arising  from  sources  other  than  those  under  consideration. 
This  value  Is  not  a  constant  and  varies  with  each  instrument  and  location. 

Radiation  Dose. 

The  radiation  delivered  to  a  specific  area  or  volume  or  to  the  human 
body.  It  is  usually  measured  by  the  amount  of  energy  Imparted  by  ionising 
radiation  per  unit  mass  at  the  area  or  location  of  interest. 

Radiation  Dose  Rate. 

The  radiation  doso  per  unit  time. 

Radioactive  Material. 

Materials  or  mixtures  of  materials  that  contain  unstable  atomic  nuclei 
that  undergo  spontaneous  disintegration  in  which  energy  Is  liberated  in  the 
form  of  one  or  more  types  of  radiation  such  as  alpha  particles,  beta 
particles,  gamma  rays,  etc. 

Radioactive  Decay. 

The  disintegration  of  the  unstable  atomic  nucleus  by  spontaneous 
emission  of  radiation,  generally  resulting  in  the  formation  of  new  Isotopes. 
The  rate  of  radioactive  decay  is  usually  expressed  in  terms  of  half-life. 

Radioactive  Contamination. 

The  disposition  of  radioisotopes  or  radioactive  materials  in  any  place 
or  on  any  materials  that  may  constitute  a  hazard  to  personnel. 

Radiological  Spill. 

The  accidental  release  of  radioisotopes  or  radioactive  materials  in  any 
place  where  they  are  not  desired  or  where  they  may  constitute  a  personnel 
haze  rd . 
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Radioisotope ■ 

A  species  of  acorn  for  a  given  chemical  element.  It  Is  characterised 
by  an  unstable  nucleus  that  undergoes  spontaneous  disintegration,  re¬ 
leasing  energy  In  the  form  of  electromagnetic  and/or  corpuscular  radiation. 

It  Is  usually  denoted  by  the  particular  chemical  element  symbol  and  Its 
atomic  weight. 

Roentgen  (r). 

The  quantity  of  X-  or  gamma  radiation  such  that  the  associated 
corpuscular  emission  per  0.001293  gram  of  air  produces  one  esu  of  Ion 
pairs , 

Roentgen  Equivalent  Man  (rami. 

The  quantity  of  any  type  of  Ionising  radiation  that  produces,  in  man, 
an  effect  equivalent  to  one  roentgen  of  X*  or  gamma  radiation. 

Scintillation  Counter. 

The  combination  of  a  phosphor,  a  photomultiplier  tube,  and  the  associated 
electronic  circuits  for  counting  light  emissions  produced  In  the  phosphor  by 
incident  radiation. 

Sealed  Source. 

Any  radioactive  material  or  radlolaotope  that  la  Incased  In,  and  Is  to 
be  used  in,  a  container  constructed  In  such  a  manner  as  to  prevent  the 
leakage  of  the  radioactive  material  or  radioisotope  outside  the  container. 

Smear  Test. 

The  detection  of  removable  radioactive  materials  or  radioisotopes .  It 
Is  performed  by  rubbing  a  small  piece  of  filter  paper  over  approximately 
100  centimeters2  of  the  surface  of  some  item  or  area  and  then  counting  Che 
paper  in  a  radiation  counter.  This  test  is  of  a  qualitative  nature  only. 

Source  Material. 

All  materials  except  fissionable  material  that  contain  by  weight  0.05 
per  cent  or  more  of  uranium,  thorium,  or  a  combination  thereof,  as  deter¬ 
mined  by  the  I'.S.  Atomic  Energy  Commission. 
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Special  Nuclear  Material. 

All  radioactive  materials,  including  plutonium,  uranium-233,  uranium 
enriched  in  radioisotope  or  U*’*,  which  are  determined  as  special 
nuclear  materials  by  the  U.S,  Atomic  Energy  Commission. 

Survey  Instrument. 

A  device  used  for  the  detection  of  radiation  or  for  measuring  a 
radiation  field  to  determine  the  dose  rate  within  an  area. 

Total  Activity. 

The  sum  of  transferable  activity  and  chat  radioactive  contamination 
that  cannot  be  recovered  from  an  area  by  smear  teats. 

Transferable  Activity. 

Radioactive  contamination  that  may  be  recovered  from  an  area  by  smear 
tests . 

24-Hour  Urine  Sample. 

All  the  urine  voided  by  an  individual  in  a  period  of  24  hours. 

Unsealed  Materials. 

Radioactive  materials  or  radioisotopes  Chat  are  not  considered  to  be 
sealed  sources  or  sealed  sources  that  are  leaking. 

User. 

An  individual,  agency,  or  organization  that  uses,  handles,  possesses,  or 
stores  any  amount  of  radioactive  material  or  radioisotopes. 

Wave  Radiation. 

Electromagnetic  radiation  that  is  transmitted  through  a  given  medium 
in  wave  form.  In  this  manual  the  term  will  refer  to  X-  or  gamma  radiation 
only. 

Wipe  Test. 

See  smear  test. 


X-Rays . 

Penetrating  electromagnetic  radiations  having  wavelengths  shorter  than 
50  Angstrom  units  and  usually  longer  than  gamma  radiation.  X-rays  are  usually 
produced  by  bombarding  a  metallic  target  with  fast  electrons  in  a  vacuum. 


PART  20 — STANDARDS  FOR  PROTECTION  AGAINST  RADIATION 


Sfafemrxf  of  considerations.  In  Jan¬ 
uary  1967  tlto  commission  Issued  the 
regulations  In  tills  purl  to  establish 
standards  lor  protection  ol  licensees, 
their  employees  mill  tlio  ecnmil  public 
against  i  net Int  I  on  hazards  nrUlne  out  of 
the  possession  or  urn  ol  special  nuclear, 
aource  or  bypiocluct  mnterlnl  under  a 
license  Issued  by  AKC.  These  lunula- 
lion*  nmoiK  other  thine.*.  prescribe 
llniltatlona  which  govern  exposure  uf 
personnel  to  radiation  nntl  eonccntra- 
tlona  o(  radioactive  mnterlnl,  concen- 
trntlona  ol  rndlonctlvo  mnterlnl  Which 
mny  bo  cllarhnriieil  into  nir  or  witter,  ilia- 
posul  or  rndlonctlre  wastes:  mid  limits 
on  lcveln  of  rndlutlon  outside  of  re¬ 
stricted  nremt. 

Tho  standards  established  In  the  icru- 
Intlon  were  traced  on  those  published  by 
the  Nntlonnl  Committee  on  Itndlntlon 
Protection  In  Handbook  62.  'Maximum 
Permlaslble  Amounts  of  Radioisotopes  in 
the  Human  Body  end  Maximum  Feinds- 
stole  Concentrations  In  Air  and  Water." 
and  Hnmlbook  60.  T’ermlssiblc  Uore 
from  Externa',  Sources  of  Ionizing  Radi¬ 
ations." 

Aa  noted  by  the  Commission  In  tta 
statement  published  with  Part  30  In  the 
FiDtast.  Reoisteb  (33  F.R.  648.  January 
39.  1967).  "Tho  National  Committee  on 
Radiation  Protection  has  under  review 
recommendations  to  limit  cumulative 
expoiurea  over  periods  of  years.  The 
Commlaaion  la  giving  consideration  to 
appropriate  amendments  to  its  regula¬ 
tions  to  dent  with  this  cumulative  ex¬ 
posure  problem." 

In  January  1967,  the  NcflP  Issued  a 
preliminary  statement  containing  rec¬ 
ommendations  with  respect  to  the  maxi¬ 
mum  permissible  accumulated  dose  for 
occupational  radiation  exposures,  as  well 
as  for  exposures  of  the  population. 
These  recommendations  have  since  been 
revised  and  re-tssued  as  an  addendum  to 
National  Bureau  of  standards  Handbook 
59  dated  April  16,  1958.  A  complete 
revision  by  the  NCRP  of  National  Bureau 
of  Standards  Handbook  S3  on  "Maximum 
Permissible  Amounts  of  Radioisotopes  in 
the  Human  Body  and  Maximum  Per- 
mtsslble  Concentrations  tn  Air  and 
Water"  w  as  published  In  June  1956  in  a 
new  NBS  Handbook  69,  These  changes 
were  announced  by  the  National  Bureau 
of  Standards  on  April  23. 1958. 

On  May  2.  1939.  the  Commission  pub¬ 
lished  in  the  PrnsasL  Ricjote*  proposed 
omendmems  desimed  to  bring  the  Com¬ 
mission's  radiation  protection  standards 
Into  accord  with  there  most  recent  rec¬ 
ommendations  by  the  NCRP.  Many 
comments  and  suggestions  have  been  re¬ 


ceived  in  rcnixmso  lo  tho  notlcri  ol  pro¬ 
posed  rule  makinu  ’I  hey  Imvu  been 
taken  Into  eiiiinlderatian  In  preparation 
al  Ilia  amendment  set  lortli  brlotv. 

On  May  111,  10C0.  tho  President  up- 
proved  certain  rocoinmendatlona  which 
lmtl  been  mntlo  U>  him  by  tho  Federal 
Rndlutiun  Council  for  the  guidance  of 
aecnclMi  In  tlio  executive  branch  of  tho 
Government.  The  numerical  values 
ennlnlneri  therein  are  substantially  tlio 
t.imo  ax  thu  corresponding  values  rco- 
nininnndcd  by  tho  NUHP  In  Handbook  99 
(revised i  and  those  Incorporated  In  tho 
following  amendments 

■Hit)  limits  on  exposure  to  radiation  and 
concentrations  of  radioactive  material 
rslflbllshcd  in  tho  following  nmundmnnts 
nru  based  upon  avallnblo  information 
concerning  the  biological  effects  of  ox- 
pOMiro  to  radiation  from  external  sources 
and  from  concentrations  of  radloaetlvo 
material  In  air  and  water.  The  Commis¬ 
sion  bollovca  that  those  limits  established 
In  the  following  amendments  provide  an 
appropriate  regulntory  basis  for  protec¬ 
tion  of  tho  health  and  safety  of  em¬ 
ployees  and  the  public  without  Imposing 
undue  burdens  upon  licensed  users  of 
rndloaotlvo  material. 

Recommended  limits  on  exposure, 
based  upon  extensive  sclentlflo  and  tech¬ 
nical  Investigation  and  upon  years  of 
experience  with  the  practical  problems 
of  radiation  protection,  represent  a  con¬ 
sensus  as  to  the  measures  generally  de¬ 
sirable  to  provide  appropriate  degrees 
of  safety  In  the  situations  to  which 
these  measures  apply.  While  the  nu¬ 
merical  values  for  exposurs  limits  es¬ 
tablished  In  this  regulation  provide  a 
conservative  standard  of  safety,  the  na¬ 
ture  of  the  problem  Is  such  that  lower 
exposure  limits  would  be  used  It  consid¬ 
ered  practical.  At  the  same  time,  if 
there  were  sufficient  reason,  the  use  of 
considerably  higher  exposure  limits  in 
this  regulation  would  not  have  been  con¬ 
sidered  to  result  In  excessive  hazards. 

The  Commission  recognizes  that  guides 
and  recommendations  based  upon  these 
considerations  cannot  be  converted  into 
regulations  without  loss  of  flexibility  In 
applying  the  recommendations  to  Indi¬ 
vidual  situations  It  is.  however,  the 
policy  of  the  Commission  to  minimize 
this  loss  of  flexibility  both  In  the  formu- 
latlon  of  Its  regulations  and  In  their 
administration  to  the  greatest  extent 
compatible  with  the  nature  of  the  prob¬ 
lem  and  with  good  regulatory  practice 

Literal  application  of  the  NCRP  and 
Federal  Radiation  Council  iFRC)  stand¬ 
ards  to  Individuals  who  nave  hBd  prior 
occupational  exposure  to  radiation  re¬ 


quires  a  determination  of  the  magnitude 
of  provlouH  exposures.  Buch  a  determi¬ 
nation  In  many  situations  may  be  ex¬ 
tremely  and  unnecessarily  burdensome. 
Frequently,  records  of  previous  exposure! 
will  be  unavailable  or  avallablo  only  at 
great  Inconvenience  and  expense.  In 
many  cases  previous  occupational  expo¬ 
sures  to  sources  of  Ionizing  radiation 
hi'vond  thu  Commission's  Jurisdiction 
will  not  have  been  recorded.  Hence,  In 
formulating  tho  following  amendment! 
It  Ims  appeared  desirable  to  permit  con¬ 
tinued  exposure  to  the  low  level!  of 
radiation  specified  in  paragraph  (al  of 
1  20  101  without  regard  to  previous  occu¬ 
pational  exposure.  The  limits  estab¬ 
lished  In  paragraph  'ai  of  I  30.101  would 
permit  oeupatlonal  exposure  to  the 
whole  body,  gonads  and  blood-forming 
organs  over  a  period  of  a  year  not  ex. 
ending  cno-tlilrd  tho  annual  exposure 
to  radlntlon  previously  permitted  under 
the  existing  Part  20  regulations.  This 
rave  corresponds  also  to  the  average  an¬ 
nual  oxposuro  which  may  be  accumu¬ 
lated  under  tho  NCRP  and  FRC  recom¬ 
mendations  It  Is  believed  likely  that  a 
good  many  liccnaccs  will  prefer  to  limit 
tho  occupational  exposure  of  their  em¬ 
ployees  to  this  lovol  rather  than  un¬ 
dertake  tho  burden  and  expense  of 
determining  individual  previously  accu¬ 
mulated  exposures  from  past  records. 

In  any  case  where  a  licensee  desires 
to  take  advantage  of  any  additional  ex¬ 
posure  (3  rems  per  quarter  whole  body 
exposure)  under  the  NCRP  and  FRC 
recommendations,  the  licensee  may  do 
so  pursuant  to  paragraph  (b)  of  I  20.101 
of  the  amendments. 

One  of  the  problems  considered  in 
connection  with  the  amendments  con¬ 
cerns  persons  who  for  any  reason  might 
receive  an  exposure  to  radiation  or  con¬ 
centrations  of  radioactive  material  In 
excess  of  the  established  limits.  Such 
exposures  would,  of  course,  be  contrary 
to  the  Commission  s  regulations  and 
might  In  appropriate  cases  be  made  the 
subject  of  appropriate  proceedings 
against  the  licensee  by  the  Commission. 
Rigid  application  of  the  "limits"  on  ex¬ 
posure  might,  in  some  cases,  lead  to 
unwarranted  removal  of  the  Individual 
from  employment  Involving  radiation 
exposure  and  consequent  periods  of  un¬ 
employment.  The  regulotlon,  however, 
does  not  adopt  such  an  approach.  The 
additional  risk  to  on  Individual  aa  the 
result  of  further  radiation  exposure 
within  the  lin-lir  prescribed  to  the 
amendments  is  believed  to  be  sufficiently 
small  that,  except  In  rare  situations, 
removal  from  employment  after  an  ee. 
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oldental  over-exposure  would  not  be 
warranted.  Under  tho  amendments,  li¬ 
censees  win  be  required  to  notify  the 
Individual,  os  well  as  tho  Commission, 
of  any  exposure  to  radiation  above  tho 
llmlla  established.  It  should  bo  noted 
that  whero  an  individual  receives  radia¬ 
tion  oxnosuro  in  exeesa  of  tho  limits 
prescribed  tor  any  calendar  period  (cal¬ 
endar  quarter  In  tho  ease  of  exposure  to 
radiation,  week  In  tho  ease  of  exposure 
to  radloaotlvo  material),  ho  must  bo  re¬ 
moved  from  further  exposure  during  tho 
romalnder  of  tho  applicable  period,  Tho 
regulations  require  that  In  dotormlnlng 
tho  accumulated  doso  of  any  Individual 
under  paragraph  <b)  of  I  20.101.  previ¬ 
ous  ovor-oxposurea  mur.t  be  included. 

Tho  amendments  Inohido  a  compre¬ 
hensive  revision  of  tho  values  specified 
In  Appendix  13,  "Concentrations  In  Air 
and  Wator  above  Natural  Background." 
Tno  values  specified  In  those  tables  arc 
tho  concentrations  to  which  licensees 
may  expose  persons  In  restricted  arcus,  or 
which  may  bo  reloascd  by  llconsecs  into 
tho  environment,  without  specific  ap¬ 
proval  from  the  Commission.  With  re¬ 
spect  to  most  Isotopes  listed,  the  princi¬ 
pal  differences  helween  tho  values  set 
forth  in  tho  new  laities  and  those  con¬ 
tained  in  Appendix  II  of  tho  regulation 
published  In  January  1007  nro  a  reduc¬ 
tion  lo  one- third  of  tho  concentrations 
of  those  radioisotopes  having  their  prin¬ 
cipal  effect  upon  the  gonads  or  tho  whole 
body  i l.o..  those  as  to  which  tho  "whole 
body"  or  the  gonads  are  considered  to  l>0 
tho  orllicnl  o'  nans  t  and  lowering  of 
others  to  control  lint  oxposuro  to  the 
gastrointestinal  tract  to  IS  roma  por  year 

The  reductions  in  tho  values  specllled 
In  Appendix  B  do  not  modify  tho  basic 
approach  In  Part  30  with  respeot  to  lcvcla 
of  radiation  anti  concentrations  of  radio¬ 
active  materials  In  unrestricted  arcus 
Tho  sections  limit  levels  of  radiation  and 
concentrations  of  radioactive  material 
which  may  be  orcatod  In  unrestricted 
areas  by  llconsecs,  without  special  au¬ 
thorisation  from  the  AEG,  to  specified 
low  levels.  Those  lcvcla  nro  believed  to 
be  sufficiently  low  to  provide  reasonable 
assurance  that  Individuals  In  unre¬ 
stricted  areas  will  not  receive  a  dose  to 
the  whole  body  In  any  period  ol  one  year 
In  excess  of  0.5  rcm.  Procedures  are 
incorporated  In  those  sections,  os  previ¬ 
ously.  under  which  the  Commission  may 
authorise  licensees  in  specific  cases  to 
create  higher  levels  In  unrestricted  arena 
where  the  circumstances  of  the  particu¬ 
lar  case  are  such  as  to  provide  reasonable 
assurance  that  individuals  In  the  unre¬ 
stricted  areas  will  not  receive  a  dose 
to  tho  whole  body  in  any  period  of 
one  year  In  excess  of  0  5  rem. 

Authority  Is  reserved  to  the  Commis¬ 
sion  In  (  JO  108  to  require  the  furnishing 
of  appropriate  bio-aesav  services  where 
necessary  or  desirable  In  order  to  deter¬ 
mine  the  extent  of  an  Individual's  ex¬ 
posure  to  radioactive  material. 

The  amendments  do  not  require  II 
censces  to  calculate  a  "combined"  ex¬ 
posure  for  employees  who  receive  occu¬ 
pational  exposure  to  Internal  as  well  as 
external  radiation.  Knowledge  of  the 
relative  effects  of  exposure  to  Internal 


and  external  radiation,  and  moans  for 
calculating  "combined"  exposures,  are 
not  sufficiently  well  developed  for  this 
lo  bo  a  workable  procedure.  Ant  a  prac¬ 
tical  matter.  It  would  bo  rare  for  an 
Individual  lo  rerelvo  an  organ  (lose  In 
excess  of  the  llmlla  recommended  by  tbo 
PRC  as  a  result  of  combined"  exposure 
ftom  external  and  internal  sources.  In 
any  event,  observance  of  the  limits  on 
Internal  exposure  and  the  limits  on  ex¬ 
ternal  exposure  will  restrict  the  dose  to 
any  organ  to  a  maximum  of  two  times 
tho  value  recommended  by  tho  Federal 
Radiation  Council. 

Tho  amendments  rcqulro  licensees  to 
furnish  reports  to  employcca  of  exposure 
to  radiation  and  concentrations  of 
radloaotlvo  material  In  excess  of  tho 
limits  specified  In  the  amendments.  14- 
consees  are  also  required  to  furnish 
periodic  oxposuro  Information  to  employ¬ 
ees  if  requested  by  them.  Forms  arc  In¬ 
corporated  In  tho  regulation  for  record¬ 
ing  of  ocoupntlonal  exposures  >nd 
oxposuro  histories  which  should  bo  of 
considerable  assistance  to  licensees  In 
complying  with  tho  regulations  and  to 
tho  Commission  In  its  enforcement 
program. 

The  adoption  of  the  limits  spcolfled  In 
these  amendments  should  not  be  con¬ 
sidered  ns  s  departure  from  tho  prin¬ 
ciple  that  unnecessary  exposure  to  ton- 
Ir.lng  radiation  should  bs  avoided. 

Tho  followlmi  Is  a  summnry  of  some 
of  tho  principal  differences  between  tho 
amendment  set  forth  below  and  tho  pro¬ 
posed  amendment  published  In  May 
l  DM: 

<n>  Tho  tablo  of  neutron  flux  doso 
equivalents  In  paragraph  tc) .  I  30.4  halt 
been  amended  to  bring  It  up-to-dato 
with  values  specified  tn  NCR?  Hand¬ 
book  No.  93. 

(b)  Criteria  for  measuring  concen¬ 
trations  of  radon  and  Its  decay  products, 
natural  uranium,  and  natural  thorium 
havo  been  revised  (paragraphs  (b)  and 
(a)  of  I  30.9). 

(c)  Paragraph  to)  of  1  30.103  has 
been  substantially  revised.  As  published 
below.  It  will  require  any  licensee  who 
proposes  to  expose  an  employee  to  radia¬ 
tion  within  the  limits  of  the  accumulated 
doso  formula  specified  In  !  20  101(b)  to 
make  reasonable  attempts  to  obtain  re¬ 
ports  of  tho  employee's  previous  occupa¬ 
tional  exposure  to  radiation.  It  also 
specifies  the  occupational  dose  which 
must  be  assumed  for  any  calendar  quar¬ 
ter  of  occupational  exposure  to  radiation 
for  which  the  licensee  Is  unable  to  ob¬ 
tain  such  reports,  Tho  values  specified 
for  this  purpose,  as  to  periods  after  the 
effective  dale  of  these  amendments,  have 
been  lowered  from  3  rem  (whole  body  ex¬ 
posure)  to  IVi  rcm.  Corresponding  re¬ 
ductions  have  been  made  for  other  parts 
of  the  body.  The  now  values  are  the 
some  as  the  values  to  which  employees 
may  be  exposed  without  obtaining  rec¬ 
ords  of  previous  exposure. 

( d )  The  provisions  In  1  20.103  appli¬ 
cable  to  exposure  of  Individuals  to  con¬ 
centrations  of  radioactive  material  In  re¬ 
stricted  areas  have  beer  modified.  The 
modification.-!  arc  for  the  purpose  of 
making  It  clear  that.  In  determining 


whether  individuals  are  being  exposed 
In  restricted  areas  to  concentrations  of 
rndlonctivo  material  within  the  limits 
specified,  no  credit  should  be  taken  for 
partlclo  size  or  the  use  of  respirators  or 
slmllnr  equipment  unless  approved  by 
tho  Commission.  A  paragraph  hea  been 
added  to  this  section  specifying  the  kinds 
of  Information  which  should  be  sub¬ 
mitted  to  the  Commission  to  obtain  such 
approvals. 

ie)  Reference  to  tody  burdens  of  ra¬ 
dioactive  material  has  been  deleted  from 
S  20.108  and  from  Appendix  13.  Control 
of  Intomal  exposure  Is  accomplished  In 
the  regulation  by  limiting  tho  concentra¬ 
tions  of  radloaotlvo  material  In  air  and 
water  to  which  employcca  may  bo  ex¬ 
posed.  Section  30  108  in  tbo  nmond- 
tnonts  provides  that  In  appropriate,  spo¬ 
oler.  cases  tho  Commission  may  rcqulro 
that  blo-arsay  studies  bo  conducted. 

if)  Chant'cr.  have  been  made  ill  the 
radiation  lovols  specllled  lit  paragraph 
i at,  of  9  30  203.  This  paragraph  estab- 
lb, hea  requirements  concerning  the  use 
of  personnel  monitoring  equipment,  Tho 
new  values  nro  high  enough  to  bo  aus- 
coptlblo  of  measurement  by  personnel 
monitoring  equipment  wldeh  In  In  gen¬ 
eral  uso.  At  tho  same  tlmo,  they  nro 
low  enough  to  OBsuro  that  any  oxposuro 
lo  substantial  portions  or  tho  permitted 
doses  under  the  regulations  will  bo 
recorded. 

lg)  Section  30.311(1  has  been  revised 
lo  rcqulro  that  a  copy  of  tho  rcaulatlona 
In  trim  part,  anti  of  operating  procedures 
Incorporated  ns  a  condition  of  applicable 
licenser,,  bo  posted  or  kept  available  for 
examination  upon  request  In  addition. 

I  20  206  now  requires  that  employers 
post  conspicuously  a  new  form  of  poster 
Intended  to  Inform  employees  of  tho  re¬ 
quirements  in  this  part,  their  right  to 
request  Information  concerning  their 
exposure  to  radiation,  and  similar 
matters. 

(h)  Changes  have  toon  made  In  the 
record  keeping  requirements  (1  30.401) 
to  eliminate  two  of  tho  record  forms 
which  would  havo  been  required  under 
tho  proposed  amendments.  The  Infor¬ 
mation  which  would  have  been  required 
by  the  deleted  forms  has  been  Incor¬ 
porated  in  a  simplified  Form  AEC-8.1 

tl>  Clarifying  revisions  havo  been 
made  In  !  20  403  pertaining  to  reports 
to  the  Commission  of  Incidents.  This 
section  defines  Incidents  that  must  to 
reported  to  the  commission  either  Im¬ 
mediately  or  within  twenty-four  hours 
The  circumstances  under  which  such  re¬ 
ports  must  be  furnished  to  the  Com¬ 
mission  under  the  following  amendments 
have  toon  redenned  so  as  to  make  them 
consistent  with  the  revised  limits  on 
exposure  to  radiation  established  by  the 
amendments. 

'  J  ■  The  provisions  of  ihe  proposed 

rules  published  in  May  1958  requiring 
reports  to  Individuals  of  exposure  to  ra- 
d'atlon  have  been  simplified  and  re¬ 
duced.  Section  20.404,  requiring  reports 
to  employees  of  exposure  to  radiation 
upon  termination  of  employment,  Is  now 
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applicable  only  if  the  employee  request* 
such  a  report.  The  provisions  In  S  20.400 
have  been  revised  to  require  that  em¬ 
ployees  bo  notified  annually  of  their  ex¬ 
posure  to  mutation  only  upon  request  of 
tho  employee,  in  addition,  the  provi¬ 
sion  has  been  redrafted  so  as  to  elimi¬ 
nate  the  need  for  licensees  to  furnish 
this  information  to  employees  in  tho 
form  of  a  report  or  other  similar  docu¬ 
ment.  Section  20.400  requires  that  the 
licensee  "advise1'  the  employee  of  such 
exposure  Under  the  provisions,  tho 
llconreu  may  furnish  tho  information  to 
tho  employee  In  any  appropriate  way, 
0  g.,  orally,  or  olhorwlno.  Section  20.40& 
retains,  without  substantial  change.  tho 
requirement  that  if  there  Is  an  exposure 
nf  an  Individual  to  radiation  or  to  rndlo- 
actlvo  material  In  excess  of  nny  limit  In 
tho  i'ckuIa lions  or  the  applicable  license, 
tho  exponuro  mast  be  reported  both  to 
tho  Commission  and  to  tho  individual 
oxponed. 

Tho  Atomic  Energy  Commission's 
regulation  10  CFH  Part  20  Is  hereby  ro- 
publlahed  for  tho  purposo  of  incorporat¬ 
ing  into  one  document  all  amendments 
to  the  regulation  to  date,  Including  tho 
amendment  published  In  Die  Fkiikral 
Rkiiotf.h  on  September  7.  1000,  and  the 
orratn  published  In  tho  Fbdrual  Rkohtkr 
on  October  27.  1000.  to  become  effective 
January  1.  1901. 

The  following  statement  of  Considera¬ 
tion  was  published  in  25  F  tl.  13952,  De¬ 
cember  30,  I960,  in  connection  with  soma 
further  amendments  to  10  CFtl  20. 

On  September  7,  1000,  the  Commission 
published  in  the  Ffdiiial  Rkmsimi 
amendments  to  10  CFR  Part  20  to  be¬ 
come  effective  January  1,  1001.  Tho 
amendments  were  der, limed  to  bring  tho 
Commlssion'R  radiation  protection  stand¬ 
ards  into  accord  with  the  most  recent 
recommendations  of  the  Federal  Radia¬ 
tion  council  and  the  National  Committee 
on  Rndlation  Protection  and  Measure¬ 
ments.  Subsequent  to  publication  of  tho 
amendments  on  September  7.  I960,  tho 
Commission  has  received  several  com¬ 
ments  from  interested  parties  requesting 
clarification  and  corrections  of  certain 
sections  of  the  regulation  The  follow¬ 
ing  amendments  are  designed  to  clarify 
and  correct  the  regulation  in  the  follow¬ 
ing  respect  a: 

l  Section  20  3<n '  <  4>  of  the  regula¬ 
tion  permits  licensees  to  determine  cal¬ 
endar  quarters  cither  ‘1)  as  successive 
3 -month  calendar  periods  starting  on 
January  1  of  ft  year  or  « 2  >  as  successive 
periods  of  13  complete  consecutive 
weeks  starting  with  the  first  complete 
calendar  week  of  the  year  Film  badge 
processors  have  Indicated  that  method 
■  l >  of  determining  calendar  quarters 
would  present  erf**- ‘••ins  t«*  the  •t'd'i^rv 
m  that  o'*  r.v  u*-tr  id  flim  bai!**  v  •*:.  a 
monthly  basis  would  be  required  to  .•'tart 
his  use  on  the  first  day  of  each  month, 
thereby  resulting  ft  large  influx  of  badges 
to  be  processed  at  that  time  of  the  month 
with  only  a  frw  badges  during  tho  bal¬ 
ance  of  the  month.  They  have  indicated 
that  method  2*  of  determining  calendar 
quarters  is  also  unsatisfactory  in  that 
use! 3  of  film  badges  on  a  two- week  cal¬ 
endar  basis  could  not  keep  records  for 


a  I J- week  calendar  quarter.  Blnco  tho 
purpose  of  tho  regulation  in  defining  a 
calendar  quarter  is  limited  to  assuring 
that  the  exposure  of  Individuals  during 
11  period  of  approximately  3  months  is 
restricted  to  specified  amounts,  I  20.3 < a » 
4»«p  is  amended  to  permit  3-monlh 
•  calendar  quai  tern1'  to  start  on  any  dale 
within  January,  April,  July  or  October 
rather  than  only  on  the  first  of  tho 
month;  and  to  permit  "calendar  quar¬ 
ters"  determined  on  a  weekly  basis  to 
rourtsi  of  alternntim;  14 -week  and  12- 
wei  k  periods,  rather  than  only  13-week 
periods. 

2,  Section  20.200 <0  require*  Form 
ARC-8,  1  Notice  to  Employees),  to  be 
posted  In  every  establishment  whoro 
licensed  activities  arc  carried  on  re¬ 
gardless  of  whether  any  restricted  arcaa 
which  require  radiation  protection  con¬ 
trol  mrumirra  exist  in  such  establish¬ 
ment  Some  licensees  have  pointed  out 
that  this  requirement  Is  unduly  burden¬ 
some  since  posting  of  a  Notice  in  un¬ 
restricted  areas  will  result  In  many  em¬ 
ployees  not  working  In  restricted  areas, 
nor  even  uncaged  in  work  with  licensed 
material,  becoming  needlessly  concerned 
as  to  Dio  applicability  of  tho  poster  to 
their  activities.  Blnco  the  mirposo  of 
the  Notice  in  solely  to  assure  that  an  em¬ 
ployee  working  in  or  frequenting  a  ro- 
strutted  area  would  be  made  awaro  of 
tho  information  contained  m  the  poster, 

I  20.200’C  1  In  amended  to  require  post¬ 
ing  in  such  locations  as  to  assuro  that 
employees  working  in  or  frequenting  re¬ 
stricted  arena  will  observe  tho  Notlco 
on  tho  way  to  or  from  work. 

3.  Section  20  3 •»' '  14 1  uf  the  regula¬ 
tion  defines  "Restricted  urea"  In  part 
as  any  area  access  to  which  is  controlled 
by  tho  licensee.  Some  licensees  have 
requested  clarification  of  the  definition 
since  access  is  controlled  to  many  areas 
which  have  no  relation  to  radtoactlvo 
material.  The  definition  has  been 
changed  by  adding  Die  phrase  "for  nur- 
poses  of  protection  of  individuals  from 
exposure  to  radiation  and  radioactive 
materials".  A  corresponding  change  hns 
bern  made  in  the  definition  of  an  unre¬ 
stricted  area  in  }  20  3  a»'17>. 

4  The  Appendix  "B”  note  in  the  regu¬ 
lation  specifies  methods  of  general  appli¬ 
cability  for  determining  limits  for 
concentrations  where  there  Is  n  mixture 
In  air  or  water  of  more  than  one  radio¬ 
nuclide  It  was  not  contemplated  that 
ihf.se  methods  would  necessarily  apply 
In  determining  concentration  limits  for 
unique  complex  mixtures  such  ns  ura¬ 
nium  ore  dust.  The  concentration  limit 
for  the  mixture  of  radionuclides  m 
uranium  ore  dust  calculated  in  accord¬ 
ance  with  th'-sc  methods  is  lower  bv  a 
factor  of  about  4  than  previous  concen¬ 
tration  limits  used  for  uranium  ore  dust-. 
The  urnruum  mill  licensees  have 
questioned  the  applicability  of  the  Ap- 
pr-.d.x  B  ’  ’<  mr!h'-d«  f  *r  d'r. v:i:j 

.»  ..m.:  f«-r  -ie  duM  i 

duction  in  the  hm;t  for  uranium  ore  dust 
;s  due  to  the  fractional  contribution  of 
the  unusually  low  limit  for  the  radio¬ 
nuclide  Thcirlum-230.  The  limit  for 
Thorium-230  is  based  on  a  retention 
half-time  m  the  lun:  of  4  years  for  pure 
Thorium  compounds  However.  Tho- 
r:uin-23U  docs  not  appear  in  uranium  ute 
dust  as  pure  thonum  compounds.  The 
radionuclides  in  uranium  ore  dust  of 


major  health  concern  consist  primarily 
of  particles  of  uixulublo  uranium,  which 
account  for  about  00.09  percent  of  the 
radionuclides  with  respect  to  mass,  in 
secular  equilibrium  with  the  daughter 
products  lhonum-230  and  Rndlum-226 
which  arc  probably  internperBrd  in  a 
matrix  within  tho  uranium  partlclo. 
Roenuso  of  the  untquo  physical  and 
chemical  state  of  the  mixture  0/  radio¬ 
nuclides  In  uranium  ore  dust,  it  docs  not 
appenr  appropriate  to  uso  tho  retention 
tune  for  pure  'rhonum-230  as  tho  basis 
fjr  establishing  a  limit  for  ore  dust. 
Rather,  it  appears  desirable  to  use  a 
simile  retention  timo  for  the  mixture 
based  upon  the  chnractciistlCA  of  tho 
dust  particle  in  which  Din  radionuclldos 
are  fixed  In  Insoluble  form. 

Accordingly.  Appendix  'll"  noto  has 
boon  modified  by  adding  paragraph  4  to 
establish  concentration  limits  which  aro 
specifically  applicable  to  uranium  ore 
dust  In  air,  It  Is  assumed  in  deriving 
tho  new  limits  that  the  retention  half- 
life  of  tho  individual  radionuclides  are 
governed  not  by  tholr  Individual  chnrao- 
torlsttcA  In  tho  puro  chemical  state  but 
by  the  characteristics  of  the  dust  parti¬ 
cles  in  which  tho  radlonuolldon  arc  con¬ 
tained  For  this  purpose,  a  hulMlfo 
of  120  days  Is  used.  This  follows  tho 
practlco  of  the  International  Commis¬ 
sion  on  Radiological  Protection  and  tho 
National  Committee  on  Radiation  Pro¬ 
tection  in  using  a  120  day  hnlf-lifc  for  all 
insoluble  materials  In  tho  lung  except 
thorium  and  plutonium.  This  problem 
Is  under  study  by  tho  Commission  and  by 
tho  Tederal  Radiation  Council  and  tho 
limits  B|H.’nfUsl  should  lie  considered  In¬ 
terim  values  pending  the  result  of  such 
studies,  appropriate  revisions  will  bo 
made  in  the  limits  if  the  studies  Indicate 
a  need  therefor. 

Inasmuch  m  these  amendments  aro 
intended  to  relievo  from  rather  than  to 
impose  restrictions  under  regulations 
currently  in  effect  and  will  not  adversely 
affect  tho  public  health  anti  safety,  tho 
Commission  has  found  that  general  no¬ 
tice  of  proposed  rule-making  and  public 
procedure  thereon  are  unnecessary  and 
good  cause  exists  why  theso  amendments 
should  be  made  effective  as  of  January 
1.  1961.  the  effective  date  of  previously 
published  amendments  to  Part  20. 
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20.201  Surveys. 

20.202  Personnel  monitoring. 

20  203  Caution  signs,  inborn.  and  signals. 

20  204  Exceptions  from  posting  require* 
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20.206  Exemptions  for  mdlonotlvo  materials 
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20.207  Ktornge  of  licensed  materials. 

Wabt*  Diar»Hi> 

20  301  fionernl  requirement. 

80.302  Method  for  obtaining  approval  of 

proposed  dlBjMxs.il  procedures. 
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erage-systems. 
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20.405  Reports  of  overexponures  and  exces¬ 
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20.400  Notice  to  employees  of  rX|miura  to 
rod  lot  l  on. 

Exception*  and  Additional  RKutmutMCNTa 

20  501  Applications  for  exemptions. 

20  5oJ  Additional  requirements. 

ENroncitMKNT 
20001  Violations. 

Appendix  A~|  Reserved) 

Appendix  II-  Permissible  concentrations  In 
air  and  water  above  natural  background. 
Appendix  U 

Appendix  D— United  Btates  Atomic  Energy 
Commission  Operations  oBlccs. 

Authority:  II  20  I  to  20  GUI  issued  under 
sec.  101.  03  blot.  948,  aa  amended;  42  U.8.C. 
2201. 

House*:  ||  20.1  to  20.001  appear  at  58  FR. 
10915,  Nov.  17,  1000,  except  as  otherwir* 
noted. 

Qkneral  PnoYisioNs 
J  20.2  Puriwsc.  («>  The  regulations 
In  thla  part  establish  standards  lor  pro¬ 
tection  against  radiation  hazards  arising 
out  of  activities  under  licenses  issued  by 
the  Atomic  Energy  Commission  and  nro 
Issued  pursuant  to  the  Atomic  Energy 
Act  of  1951  *08  Stnt.  919). 

‘bi  The  use  of  radioactive  material  or 
other  sources  of  radiation  not  licensed 
by  the  Commission  is  not  subject  to  the 
regulations  m  this  part.  However.  It  is 
the  purpose  of  the  regulations  in  this 
part  to  control  the  possession,  use,  and 
transfer  of  licensed  material  by  any  li¬ 
censee  In  such  a  manner  that  exposure 
to  such  material  and  to  radiation  from 
such  material,  when  added  to  exposures 
to  unlicensed  radioactive  material  and 
to  other  unheen-et!  source*  of  radiation 
in  the  possevsnn  the  i:ccn>ce  a:;o  t  » 
radiation  therefrom,  docs  not  fxcecd  the 
standards  of  radiation  protection  pre¬ 
scribed  in  the  regulations  in  this  part 
5  20.2  Scope.  The  regulations  in  this 
part  apply  to  all  persons  who  receive, 
possess,  use  or  transfer  byproduct  mate¬ 
rial.  source  material,  or  special  nuclear 
material  under  a  general  or  specific  li¬ 
cense  issued  by  the  Commission  pursuant 


to  the  regulation!?  m  part  30,  40,  ar  70 
of  this  chapter. 

6  20  3  i?c/2ru  lions.  (a)  As  used  in 
this  part: 

<l>  "Act"  means  the  Atomic  Energy 
Act  of  1954  (Q8  gtat-  919)  including  any 
amendments  thereto; 

(2)  ’  Airborne  radioactive  material" 
means  uny  radioactive  material  dispersed 
In  the  ulr  In  the  form  of  dusts,  fumes, 
mists,  vapors,  or  imses; 

«3»  "Byproduct  material"  moans  uny 
radloactivo  mat- rial  ‘except  special  nu¬ 
clear  material’  yielded  in  or  inudo  ra¬ 
dioactive  by  exposure  to  tho  radiation 
Incident  to  the  process  of  producing  or 
Ullll/ilif!  special  nuclear  materia); 

‘4>  "Ctilenciur  quarter"  means  any 
l>(  rlod  determined  according  to  either 
of  the  following  subdivisions: 

(!)  The  first  period  of  any  year  may 
hcwiln  on  any  dap*  in  January;  provided 
that  the  second,  thlrdmul  fourth  periods 
accordingly  beam  on  tho  same  date  In 
April,  .July,  ami  October,  respectively, 
and  that  tho  fourth  period  extend  Into 
January  of  the  succeeding  year,  If  neo- 
canary  to  complete  n.  three-month  quar¬ 
ter.  During  the  first  year  of  use  of  this 
method  of  determination  by  a  licensee, 
tho  first  period  for  that  year  shall  also 
Inchido  any  addition*)  days  in  Jiinimry 
preceding  (ho  starting  date  for  the  first 
period. 

I  Amended) 

CiiANnr.:  l?0  3‘ni(4i(U  amended  to  rend 
ft*  sot  for  lb  abmo  nt  25  F  it.  13U63,  Doo.  30. 
1900. 

(ID  The  first  period  in  n  calendar  year 
of  13  complete,  consecutive  calendar 
weeks;  the  second  Period  In  a  calendar 
year  of  13  complete,  consecutive  pnlen- 
dar  weeks;  the  third  period  In  a  calendar 
year  of  13  complete,  consecutive  calendar 
weeks:  the  fourth  period  in  a  calendar 
year  of  13  complete,  consecutive  calendar 
weeka.  Alternatively,  tho  four  periods 
inuy  consist  of  the  first  14  complete,  con¬ 
secutive  calendar  weeks;  the  next  12 
complete,  consecutive  calendar  weeks: 
the  next  14  complete,  consecutive  cal¬ 
endar  weeks:  and  the  Inst  12  complete, 
consecutive  calendar  weeks.  If  at  the 
end  of  a  calendar  year  there  are  any 
days  not  f allinn  within  a  complete  cal¬ 
endar  week  of  that  year,  such  days  shall 
bo  included  (for  purposes  of  this  part* 
within  the  lost  complete  calendar  week 
of  that  year.  If  al  the  beginning  of  any 
calendar  year  there  are  days  not  falling 
within  a  complete  calendar  week  of  that 
year,  such  days  shall  be  included  <for 
purposes  of  this  pnrt>  within  ihc  last 
complete  calendar  week  of  the  previous 
yen*. 

(Amended  1 

Cmanok-.  {  20  3u)  i  4)  ill )  amended  by  add¬ 
ing  second  tentciicc  at  25  v  k  ixsim  rve 
30.  i^co. 

Vo  licensee  shall  chance  the  method  ob- 

quarters  for  puiimM-s  of  t:..s  part  except 
at  the  beginning  of  a  calendar  year. 

1 5 >  "Commission”  means  ihe  Atomic 
Enemy  Commission  or  it-s  duly  author¬ 
ized  representatives; 

f 6'  "Government  agency"  means  any 
executive  departmen;.  commission.  In¬ 
dependent  ci-Uibhshment.  corporation, 
wholly  or  partly  owned  by  the  United 


States  of  America  which  1a  an  Instru¬ 
mentality  of  the  United  states,  or  any 
hoard,  bureau,  division,  service,  office, 
officer,  authority,  administration,  or 
other  establishment  in  the  executive 
branch  of  tho  Government; 

(7)  "individual"  means  any  human 
be  Jim  ; 

(8)  "Licensed  material"  means  source 
material,  special  nuclear  material,  or  by¬ 
product  material  received,  possessed, 
n  ed,  or  transferred  under  a  goneral  or 
specific  lice i esc  issued  by  the  Commiaslon 
pursuant  to  the  regulations  in  this 
elm  pter; 

(0»  ”Llccnr.o"  means  a  license  Issued 
under  tho  rcnulatlons  in  Part  30,  40,  or 
70  of  this  chapter.  "Licensee"  means 
tho  holdor  of  suoh  license ; 

HO)  "Occupational  doso"  Includes  ex¬ 
posure  of  un  individual  to  radiation  (11 
in  a  restricted  area,  or  (11)  in  tho  course 
of  employment  In  which  tho  Individual’s 
duties  involve  exposuro  to  radiation: 
provided,  thnt  "occupational  (low”  shall 
not  bo  deemed  to  lndudo  any  eKposuro 
of  an  individual  to  radiation  for  the  pur¬ 
pose)  of  medical  diagnosis  or  medical 
therapy  of  such  Individual. 

'll)  "Person”  moans  <|)  any  Individ¬ 
ual,  corporation,  partner' hip,  Tim,  asso¬ 
ciation,  trust,  estate,  public  or  private 
institution,  group,  Government  agency 
other  than  tho  Commission,  any  fctatfl, 
any  foreign  government  or  nation  or  any 
political  subdivision  of  any  such  gov- 
ernmrnt  or  nations,  or  oilier  entity;  and 
ill)  any  legal  successor,  representative, 
aiicnt,  or  agency  of  tho  foregoing: 

(12*  ’  Radiation”  means  any  or  all  of 
tho  following:  alpha  rays,  beta  rays, 
gamma  rays,  X-rays,  neutrons,  high¬ 
speed  electi  ons,  high-speed  protons,  and 
other  atomic  particles;  but  not  sound 
or  radio  waves,  or  visible,  infrared,  or 
ultraviolet  light; 

(13)  "Radioactive  material"  includes 
any  such  materia)  whether  or  not  subject 
to  licensing  control  by  the  Commission; 

(14)  "Restricted  area"  means  any 
area  access  to  which  is  controlled  by  the 
licensee  for  purposes  of  protection  of 
individuals  from  exposure  to  radiation 
and  radioactive  materials.  "Restricted 
area"  shall  net  include  any  nrcas  used 
as  residential  quarters,  although  a  sepa¬ 
rate  room  or  rooms  In  a  residential 
building  may  be  set  apart  os  a  restricted 
area; 

I  Amended) 

ruANGc:  1203*141  amended  by  milling 
After  the  word  'licensee"  In  the  first  icq- 
tenet*  ’for  purposes  oi  protection  of  indi¬ 
viduals  from  exposure  to  radiation  and 
radioactive  materials"  at  25  F  K.  13953.  Deo. 
30.  I960. 

'io-  Soujcv  material''  means  (D 
uranium  or  thorium,  or  any  combina¬ 
tion  thereof,  in  ans'  physical  or  chemical 
.  :n*  or  .,  o;t?v  u  h;ch  cyr.l.im  by 
weight  one- twentieth  of  one  percent 
•  0.0b  •  or  more  of  a.  uranium,  b.  tho¬ 

rium  or  c.  any  combination  thereof. 
Source  material  docs  not  include  special 
nuclear  materia!. 

I  Amended  i 

s.-rscF  i  20  3  a;  i  151  amended  as  sex 
forth  above  at  27  F.R  5906,  June  22,  1962. 
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<ll>  "8p#ei*i  nuolenr  matartnl"  mcam 
(I)  plutonium.  unmlum  333,  uranium 
winched  in  the  isotope  291  or  in  Uio  iso- 
topo  MS,  and  any  other  material  which 
tha  CommlMlon,  pursuant  to  the  provl- 
SIMM  of  Mellon  91  of  the  Act,  determines 
to  be  special  nuclear  material,  but  does 
not  Include  source  material:  or  (111  any 
material  artlfloially  enriched  by  any  of 
the  foregoing  but  does  not  include  source 
material: 

(III  "Unrestricted  area”  means  any 
area  access  to  which  Is  not  controlled  by 
the  licensee  for  purposes  of  protection  of 
lndieiduals  from  exposure  to  radiation 
and  radioactive  materials  and  any  area 
used  for  residential  quarters. 

I  Amended  j 

Oxanas:  1 30 C i  17)  amended  slier  the 
word  "ares"  hy  aubamuting  'I'.crvu  in"  lor 
"entrr  Into"  and  by  addins  after  "licensee" 
the  phrase  "for  porpoise  of  protection  of 
Individuals  Irom  exposure  to  radiation  sad 
radioactive  materials"  at  it  r.Il  13053,  Dvo, 
SO.  ISSO. 

(bi  Definitions  of  certain  other  words 
and  ptunses  as  used  In  this  pnrt  are  set 
forth  In  other  seotlons,  Including: 

ill  "Airborne  radioactivity  area"  de¬ 
fined  in  I  30.203 : 

(!)  "Radiation  area"  and  "high  radi¬ 
ation  area"  dellncd  In  I  30.303 ; 

U)  "Personnel  monitoring  equip¬ 
ment"  defined  in  1  20.202: 

(4)  "Burvoy"  donned  in  120.201: 

(9)  Units  of  measurement  of  dose 
(rad,  rent i  defined  In  1 20.4: 

<*)  Units  of  measurement  of  radio¬ 
activity  defined  in  1 20  9. 

|  20  4  1/ tills  of  radiation  dost,  (al 
“Doss,"  as  used  In  this  part,  Is  the  quan¬ 
tity  of  radiation  absorbed,  per  unit  of 
mass,  by  the  body  or  by  any  portion  of 
the  body.  When  the  regulations  In  this 
part  speciry  a  dose  during  a  period  of 
lime,  the  doae  means  the  total  qusnttty 
of  radiation  absorbed,  per  unit  of  mass, 
by  the  body  or  by  any  portion  of  the 
body  during  such  period  of  time.  Several 
different  units  of  dose  are  in  current  use. 
Definitions  of  units  as  used  in  this  part 
are  set  forth  in  paragraphs  tb)  and  (c! 
of  this  section. 

(b)  The  rad,  as  used  In  this  part,  is  a 
measure  of  the  dose  of  any  Ionising  radi¬ 
ation  to  body  tissues  in  terms  of  tho 
energy  absorbed  per  unit  mass  of  tho 
tissue.  One  rad  Is  tho  dose  correspond. 
Ing  to  the  absorption  or  100  ergs  per  gram 
of  tissue.  (One  mllllrad  tmrad:  -0  ooi 
rad.) 

(e)  The  rem,  as  used  in  this  part,  Is 
a  measure  of  the  dose  of  any  Ionizing 
radiation  to  body  tissue  in  terms  ol  its 
estimated  biological  effect  relative  to  a 
dose  of  one  roentgen  <  r »  of  X-rays.  (One 
mllllrem  imrem)  =0  001  rem  >  The  rela¬ 
tion  of  the  rem  to  other  dose  units  de¬ 
pends  upon  the  bloloRica!  effect  under 
consideration  and  upon  the  conditions  of 
Irradiation  For  the  purpose  of  the  reg¬ 
ulations  in  this  part,  any  of  the  follow¬ 


ing  It  considered  to  be  equivalent  to  a 
doso  of  one  rem: 

(1)  A  dote  of  l  r  due  to  x- or  gamma 
radiation; 

(2)  A  dose  of  1  rad  duo  to  X— ,  gamma 
or  beta  radiation; 

(3)  A  dose  of  0.1  rad  duo  to  neutrons 
or  high  energy  protons; 

(4)  A  dose  of  0  09  rod  due  to  partleles 
heavier  than  protons  and  with  sufficient 
onergy  to  reach  the  lens  of  the  eye; 

It  It  la  more  convenient  to  measure  the 
neutron  flux,  or  equivalent,  than  to  de¬ 
termine  the  neutron  dose  In  rods,  ts 
provided  In  subparagraph  (3 >  of  this 
paragraph,  one  ram  of  neutron  radiation 
may,  for  purposes  of  tho  regulations  in 
this  part,  bo  assumed  to  bo  equivalent 
to  14  million  neutrons  per  square  contl- 
metor  Incident  upon  the  body;  or,  If 
there  exists  sufficient  Information  to  esti¬ 
mate  with  reasonable  accuracy  the  ap¬ 
proximate  distribution  In  end  gy  of  the 
neutrons,  the  tnotriont  number  of  neu¬ 
trons  per  square  contlmeter  equivalent 
to  ono  rem  may  be  estimated  from  tho 
following  table: 
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(dl  For  determining  exposures  to  X  or 
gamma  rays  up  to  3  Mcv,  the  dose  limits 
specified  in  11  20  101  to  20.104.  inclusive, 
muy  be  assumed  to  be  equivalent  to  the 
"air  dDsc".  For  Ihc  purpose  of  this  pnrt 
"air  dose"  means  thni  the  dose  is  meas¬ 
ured  by  a  properly  calibrated  appropriate 
Instrument  In  nlr  at  or  near  the  body  sur¬ 
face  In  the  region  of  highest  dosage  rate. 

j  20.5  Units  of  radloactlvltv.  (a) 
Radioactivity  Is  commonly,  and  (or  pur¬ 
poses  ol  the  regulations  in  tills  pnrt  shall 
be,  measured  In  terms  of  disintegrations 
per  unit  time  or  In  curie*.  One  curie 
‘c)  =3.7  -TO '  disintegrations  per  sec¬ 
ond  idpsi=2.2x  10’  disintegrations  per 
minute  idpmt,  A  commonly  used  sub¬ 
multiple  of  the  curie  is  the  microcode 
>  ,.c ' .  One  -,c  =  0  000001  3  7  ■  10'  dps  = 

2  2-  10'  dpm. 

tbi  For  purposes  ol  the  regulations  In 
this  part.  It  may  be  assumed  lhat  the 
daughter  activity  concentrations  In  the 
following  table  are  equivalent  to  Bn  atr 
concentration  ol  10 '  microcuries  of 
Radon  223  per  milliliter  of  air  tu  equilib¬ 


rium  with  the  dauRhtera  JlaA,  RaB,  Rao. 
and  RaC't 
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(o)  Natural  uranium  and  natural 
thorium.  1 1  >  For  purpose!  of  the  regu¬ 
lations  in  this  pnrt,  one  ourle  of  natural 
uranium  tu-nnturnl  in  Appendix  I  or 
C  i  means  the  sum  of  3.1  X 10 '  disintegra¬ 
tions  per  second  from  U-231  plug 
3.7  xlu"  dis/seo  from  U-234  plus  OX  10' 
dls/seo  from  U-238.  Also,  a  eurle  of 
natural  thorium  (thorium-natural  in 
Appendix  B  or  C>  means  the  sum  of 
3  7X10"  dls/seo  from  Th“  plus  3.7x10** 
dis/seo  from  Th‘". 

(3>  For  the  purpose  of  the  regulations 
In  this  part,  ono  curie  of  natural  uranium 
tu-naturnl  In  Appendix  Boro  Is  equiv¬ 
alent  to  3.000  kilograms,  or  0.019  pounds 
of  natural  uranium:  and  one  curia  of 
natural  thorium  ilhorlum-nntural  in 
Appendix  BerCi  Is  equivalent  to  2.000 
kilograms  or  10,890  pounds  of  natural 
thorium. 

120.0  Interpretations.  Except  at  ape. 
clllcally  authorized  by  tho  CommlMlon  In 
writing,  no  Interpretation  of  the  meaning 
or  the  regulations  In  this  part  by  any 
officer  or  employee  of  the  CommlMlon 
other  than  a  written  Interpretation  by 
the  Ocnoral  Counsel  will  be  recognized 
to  be  binding  upon  the  CommlMlon. 

1  20  7  Comma  n  lent  Ions.  All  Com¬ 
munications  and  reports  concerning  the 
regulations  in  litis  part,  and  applications 
Hied  under  them,  should  be  addressed  to 
the  Atomic  Energy  Commission,  Wash¬ 
ington  6.  DC..  Attention:  Division  of 
Licensing  and  Regulation  Communica¬ 
tions  and  reports  may  be  debvered  In 
person  at  the  Commission's  offices  at 
1717  H  Street  MW..  Washington,  DC. 
or  its  offices  at  Qermantown,  Md. 

5  20  191  Erposure  of  individuals  to 
radiation  in  restricted  areas.  (a>  Ex¬ 
cept  as  provided  in  paragraph  ib>  of  Ihia 
section,  no  licensee  shall  possess,  use.  or 
transfer  licensed  material  in  such  a 
manner  as  to  cause  any  Individual  In  a 
restricted  area  to  receive  In  any  period  of 
one  calendar  quarter  from  radioactive 
mr  tonal  and  other  sources  of  radiation 
In  the  licensee's  possession  a  dose  in  ex¬ 
cess  nr  the  limits  specified  In  the  follow- 
tng  table: 
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I  20.101 
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Aetna  pc t  calendar  gunner 
!•  Whole  body;  bend  nnd  trunk;  native 
lUoofl.formJnR  orynns;  ion*  of 

rye  a;  or  llntinds .  1 

2.  Howls  and  Utrenrim;  fm  and 

ankle* . 

8.  fikln  of  whole  body .  71 

<b>  A  licensee  mny  permit  an  iruU- 
vldunl  In  a  joKfrictwl  area  to  receive  a 
dose  to  the  whole  body  n renter  than  thnt 
permuted  under  paragraph  (a>  of  this 
ficctlon,  provided: 

<l>  During  nny  calendar  quarter  the 
(lose  to  tho  whole  body  from  rndlonctlvo 
material  uml  other  fiourccs  of  radiation 
in  the  licensee’?!  possession  shall  not  ex¬ 
ceed  3  Jems;  nnd 

(2)  The  doso  to  the  wholo  body,  when 
added  to  the  accumulated  occupational 
(lore  to  tho  wholo  body,  shall  not  exceed 
a  (N-18)  roms  where  "N"  equals  tho  in¬ 
dividual’*  ft«o  in  yearn  at  hin  lout  birth¬ 
day:  and 

(3)  Tho  licensee  has  determined  tho 
Individual's  accumulated  occupational 
doso  to  the  wholo  body  on  Form  AEC-4, 
or  on  a  clour  and  leHlblo  record  contain¬ 
ing  all  tho  Information  required  In  that 
form;  nnd  has  otherwlso  compiled  with 
the  requirements  of  I  20.102.  As  used  In 
paragraph  <b » ,  "Dose  to  tiro  wholo  body" 
nhnll  be  deemed  to  Inolude  nny  don?  to 
tho  wholo  body,  gonads,  active  blood- 
forming  orunns,  head  and  trunk,  or  lens 
of  oyo. 

1  20.102  Determination  of  aeeumu- 
tated  dose.  <a>  'nils  scotlon  contains 
requirements  which  must  be  satisfied  by 
licensct's,  who  propose,  pursuant  to  pum- 
grnph  tb)  of  j  20.HU,  to  permit  individ¬ 
uals  in  a  restricted  area  to  receive  ex¬ 
posure  to  radiation  in  excess  of  tho 
limits  specified  in  paragraph  (ft)  of 
|  20.101. 

(b>  Before  permitting  nny  individual 
In  a  restricted  area  to  receive  exposure 
to  rncllntlon  in  excess  of  the  limits  spec¬ 
ified  in  paragraph  (a)  of  I  20.101,  each 
licensee  shall: 

(D  Obtain  ft  certificftto  on  Form 
AEC-4.  or  on  r  clcnr  nnd  legible  record 
containing  all  the  information  required 
in  that  form,  sixncd  by  the  individual 
showing  each  period  of  time  after  the 
Individual  attained  the  age  of  18  in  which 
the  Individual  received  an  occupational 
dose  of  radiation:  and 

(2)  Calculate  on  Form  AEC-4  in  ac¬ 
cordance  with  the  instructions  appear¬ 
ing  therein,  or  on  a  clear  and  legible 
record  containing  all  the  information 
required  In  that  iorm.  the  previously  ac¬ 
cumulated  occupational  dose  received  by 
the  individual  and  the  additional  doso 
allowed  for  that  individual  under 
|  20.10Kb). 

*c » « 1  *  In  the  preparation  of  Form 
AFC  4  jr  a  clnnr  nnd  legible  record  con- 
tmnin.f  all  the  informal ;nn  required  in 
that  form,  the  licensee  shall  moke  a  ren- 
sonnble  effort  to  obtain  reports  of  the 
individual’s  previously  accumulated  oc¬ 
cupational  dose  For  each  period  for 
which  the  licensee  obtains  such  reports, 
the  licensee  shall  use  the  dose  shown  in 
the  report  in  preparing  the  form.  In 
nny  case  where  a  licensee  is  unable  to 
obtain  reports  of  the  individual’s  occu. 
pational  dose  for  a  previous  complete 
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calendnr  quarter,  it  shall  bo  assumed 
that  tho  individual  has  received  tho  oc¬ 
cupational  doso  specified  In  whlchovor 
of  tho  following  columns  apply: 
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(2)  The  llccnsco  shall  retain  and  pre- 
servo  records  used  in  proparlng  Form 
AKC-4. 


If  calculation  of  tho  Individual’!  ac¬ 
cumulated  occupational  doso  for  all 
periods  prior  to  January  1,  1001  yields 
n  result  highor  than  the  applicable  no- 
oumuioted  done  value  for  tho  Individual 
os  of  thnt  dnto,  aa  apeoifled  in  para¬ 
graph  (b)  of  I  20.101.  tho  oxccm  mny  bo 
disregarded. 

I  20  103  Exposure  of  Inrtlufduali  to 
concentrations  of  radinactmo  mafcrlflf 
in  restricted  areas,  (a)  No  llccnsco 
shall  possess,  use  or  transfer  licensed 
material  In  such  a  mannor  as  to  cause 
nny  individual  in  a  restricted  area  to  be 
exposed  to  airborne  radioactive  matorial 
possessed  by  the  licensee  in  an  average 
concentration  in  excess  nf  tho  limit! 
specified  In  Appendix  B,  Table  I.  of  this 
part.  "Exposo"  as  used  in  this  section 
means  that  the  individual  is  present  in 
an  airborne  concentration.  No  allow¬ 
ance  shall  be  mado  for  the  use  of  pro¬ 
tective  clothing  or  equipment,  or  partlclo 
sire,  oxcept  as  authorized  by  tho  Com¬ 
mission  pursuant  to  paragraph  <o>  of 
this  section. 

(b)  The  limits  given  in  Appendix  B. 
Table  I,  of  this  part  ore  baaed  upon 
exposure  to  the  concentrations  specified 
for  forty  hours  In  any  period  of  seven 
consecutive  days.  In  any  such  period 
whore  tho  number  of  hours  of  exposure 
is  less  tnan  forty,  the  limits  specified 
In  the  table  may  be  increased  propor¬ 
tionately  In  any  such  period  whore 
tho  number  of  hours  of  exposure  Is 
greater  than  forty,  the  limits  specified 
in  tho  table  shall  be  decreased 
proportionately. 

cod)  Except  ns  authorized  by  the 
Commission  pursuant  to  this  paragraph, 
no  allowance  shall  be  made  for  partlclo 
size  or  the  use  of  protective  clothing 
or  equipment  in  determining  whether  an 
individual  is  exposed  to  an  airborne  con¬ 
centration  in  excess  of  the  limits  speci¬ 
fied  in  Appendix  B.  Table  I. 

•2'  The  Commission  mny  mithnrlzo  n 
licensee  to  expose  an  individual  in  a  re¬ 
stricted  area  to  airborne  concentrations 
in  excess  of  the  limits  specified  in  Ap¬ 
pendix  B.  Table  I.  upon  receipt  of  an 
application  demonstrating  that  the  con¬ 
centration  Is  composed  in  whole  or  In 
part  of  particles  of  such  size  that  such 
particles  are  not  respirable,  and  that 
the  Individual  will  not  Inhale  the  con¬ 
centrations  in  excess  of  the  limits  estab¬ 


lished  In  Appendix  B,  Table  X.  Each 
application  under  this  subparagraph 
shall  include  an  analysis  of  particle  sizes 
in  tho  concentrations;  and  a  description 
of  tho  mothods  used  in  determining  the 
partlclo  sixes. 

(3)  Thu  Commission  mny  authorise 
a  llconsco  to  expose  an  individual  in  a 
restricted  area  to  nlrborno  concentra¬ 
tions  In  excess  of  Urn  limits  specified  in 
Appendix  D,  Tublo  I,  upon  receipt  of 
an  application  demonstrating  that  tho 
Individual  will  wear  appropriate  pro¬ 
tective  equipment  and  that  tho  Indi¬ 
vidual  will  not  inhale,  inooflt  or  absorb 
quantities  of  radioactive  material  in 
excess  of  those  which  might  othorwise 
bo  pormlttcd  umlor  this  part  for  em» 
plnyees  in  restricted  areas  during  a  40- 
hour  week.  Eaoh  application  undor  this 
subparagraph  filial)  contain  tho  following 
Information: 

(D  A  description  of  tho  protective 
equipment  to  bo  employed,  including  tho 
cfllL’Junoy  of  the  equipment  for  tho  ma¬ 
teria)  Involved : 

(li)  Procedures  for  tho  fitting,  main¬ 
tenance  and  oloaning  of  tho  protective 
oqulpmont;  and 

dll)  Procedures  governing  the  use  of 
tho  protective  equipment,  including  su¬ 
pervisory  procedures  and  length  of  time 
tho  oqulpmont  will  be  usort  by  the  Indi¬ 
viduals  In  oaoh  work  week.  Tho  pro¬ 
posed  periods  for  uso  of  tho  oqulpmont 
by  any  Individual  should  not  bo  of  such 
duration  ns  would  discourage  observance 
by  tho  individual  of  tho  proposed  pro¬ 
cedures:  nnd 

<|v>  Tho  average  concentrations  pres¬ 
ent  In  tho  areas  occupied  by  employees. 

f  20.104  Exposure  of  minors .  (a) 
No  licensee  shall  possess,  uso  or  trans¬ 
fer  licensed  material  in  such  a  manner 
ns  to  cause  nny  individual  within  a 
restricted  area  who  in  under  18  years 
of  ngo,  to  receive  in  any  period  of  ono 
calendar  quarter  from  radloactlvo  ma¬ 
terial  ar.d  other  sources  of  radiation  In 
tho  licensee's  poajcssion  a  dose  In  excess 
of  10  percent  of  the  limits  specified  in 
the  table  in  paragraph  (ft)  of  1  20.101. 

(b)  No  licensee  shall  possess,  use  or 
transfer  licenced  material  In  such  a 
mnnncr  ns  to  cause  any  Individual 
within  a  restricted  area,  who  is  under  18 
years  of  ago  to  be  exposed  to  airborne 
radloactlvo  material  possessed  by  tho 
licensee  In  an  average  concentration  in 
excess  of  the  limits  specified  in  Appendix 
B.  Table  II  of  this  part,  For  purposes 
of  this  paragraph,  concentrations  may 
be  averaged  over  periods  not  greater 
than  ft  week. 

ic>  Tho  provisions  of  paragraph  <c) 
of  5  20.103.  shall  apply  to  exposures  sub¬ 
ject  to  paragraph  tb>  of  this  section. 

5  20  105  Fcrmissfb/e  tetiefs  of  radio- 
t j-'Tj  m  i/nrrL?-!rfrrf  firms  <n'  There 
may  be  included  in  any  application  for 
a  license  or  for  amendment  of  a  license 
proposed  limits  upon  levels  of  radiation 
In  unrestricted  areas  resulting  from  the 
applicant’s  possession  or  use  of  radio¬ 
active  materia)  and  other  sources  of 
radiation  Such  applications  should  in¬ 
clude  information  as  to  anticipated 
average  radiation  levels  and  anticipated 
occupancy  times  lor  ouch  unrestricted 
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area  involved.  The  commission  will 
approve  the  proposed  limits  If  the  appli¬ 
cant  demonstrates  that  the  proposed 
limit!  arc  not  likely  to  cause  any  Indi¬ 
vidual  to  receive  a  dose  to  the  whole  body 
In  any  period  of  one  oalendar  year  In 
excess  of  b.s  rem. 

ibi  Except  as  authorised  by  the  Com¬ 
mission  pursuant  to  paragraph  ta>  of 
this  section,  no  licensee  shall  possess,  uso 
or  transfer  licensed  material  In  sueh  a 
manner  as  to  create  In  any  unrootrictcd 
area  from  radlonctlve  matorlal  and  other 
toureei  of  radiation  in  hla  possession: 

(1)  Radiation  levels  which.  If  an  indi¬ 
vidual  were  continuously  present  In  the 
area,  could  result  in  his  receiving  a  dose 
In  excess  of  two  mllllrems  In  any  one 
hour,  or 

(3>  Radiation  levels  which.  If  an  Indi¬ 
vidual  wore  continuously  presont  In  the 
area,  could  result  in  his  receiving  a  dose 
In  excess  of  100  mini  reins  In  any  seven 
consecutive  days. 

I  30.106  Concon (rollons  In  effluents 
lo  unrestricted  arcus,  (a)  Thera  may  ha 
Included  In  any  application  for  a  lleenaa 
or  for  amendment  of  a  license  proposed 
limits  upon  concentrations  of  llctiued 
and  othsr  radioactive  materia!  released 
Into  air  or  water  In  unrestricted  areas  as 
a  result  of  the  applicant’s  proposed  ac¬ 
tivities.  Such  applications  should  in¬ 
clude  Information  as  to  anticipated  aver¬ 
age  concentration!  and  antlelpated 
ocoupanoy  times  for  each  unrestricted 
area  Involved.  The  commission  will  ap¬ 
prove  the  proposed  limits  if  the  applicant 
demonslratee  that  It  le  not  likely  that 
any  Individual  will  be  expoied  to  con¬ 
centrations  In  excess  of  the  limits  speci¬ 
fied  In  Appendix  B.  Table  II.  of  thin  part. 
For  purposes  of  this  paragraph  concen¬ 
trations  may  be  averaged  over  periods 
not  greater  than  one  year. 

(b>  Except  os  authorised  by  the  Com¬ 
mission  pursuant  to  f  20.303  or  para¬ 
graph  (a)  of  this  section,  no  licensee 
shall  possess,  use  or  transfer  licensed 
material  in  such  a  manner  at  to  release 
Into  air  or  water  In  any  unrestricted 
area  any  concentration  of  radloaotive 
matorlal  In  excess  of  the  limits  speci¬ 
fied  In  Appendix  B,  Table  n.  of  this  part. 
For  purposes  of  this  paragraph,  concen¬ 
trations  mar  be  averaged  over  periods 
not  greater  than  one  year. 

(c)  For  purposes  of  this  section,  de¬ 
terminations  as  to  the  concentration  ot 
radioactive  material  shall  be  made  with 
respect  to  the  point  where  such  ma¬ 
terial  leaves  the  restricted  area,  Where 
the  radioactive  material  Is  discharged 
through  a  stack,  tube,  pipe,  or  similar 
conduit,  the  determination  may  be  made 
with  respect  to  the  point  where  the 
material  leaves  such  conduit. 

(di  The  provisions  of  this  section  do 
not  apply  to  disposal  of  radioactive  ma¬ 
terial  Into  sanitary  sewerage  systems 
(see  1  30.303). 

|  20.107  Medical  diagnosis  and  ther¬ 
apy.  Nothing  in  the  regulations  In  this 
part  shall  be  Interpreted  as  limiting  the 
Intentional  exposure  of  patients  to  radia¬ 
tion  for  the  purpose  of  medical  diagnosis 
or  medical  therapy. 


!  20.108  Orders  rceulrlmr  furnishing 
of  blo-aismi  services.  Where  necessary 
or  desirable  in  order  to  aid  In  determin¬ 
ing  the  extent  of  an  Individual's  exposure 
to  concentrations  of  radioactive  mate¬ 
rial,  the  Commission  may  Incorporate 
appropriate  provisions  In  any  license, 
directing  the  licensee  to  make  available 
to  the  individual  appropriate  blo-assay 
services  and  to  furnish  a  oopy  of 
the  report:  of  such  services  to  tho 
Commission, 

PncAUTiowsKY  psociooxes 

1  20.201  Surveys.  (a)  As  Used  In  the 
regulations  In  this  part,  "survey'  moans 
an  evaluation  of  the  radiation  haeards 
Incident  to  the  production,  use,  release, 
disposal,  or  presenco  of  radloaotive  mate¬ 
rials  or  other  sources  of  radiation  under 
a  Bpcolflo  sot  ot  conditions.  When  ap¬ 
propriate,  such  evaluation  Includes  a 
physical  survey  of  the  looatlon  of  mate¬ 
rials  and  equipment,  and  measuremente 
of  levels  of  radlntlon  or  concentrations 
of  radioactive  material  present. 

(b)  Eaoh  licensee  shall  make  or  cause 
to  be  made  such  surveys  as  may  be  neces¬ 
sary  for  him  to  comply  with  the  regula¬ 
tions  In  this  part. 

1 23,202  Personnel  monitoring,  (a) 
Eaoh  licensee  shall  supply  appropriate 
personnel  monitoring  equipment  to.  and 
shall  require  tho  use  of  such  equipment 
by: 

111  Each  individual  wha  enters  a  re- 
aliivhd  Sica  under  such  circumstances 
that  ho  receiver  or  Is  likely  to  receive, 
a  dose  in  any  calendar  quarter  in  excess 
of  26  percent  of  tho  applicable  value 
epcclfled  In  paragraph  (el  of  I  23.131. 

(3i  Each  individual  under  18  years  of 
age  who  enters  a  resirlcttd  area  under 
such  circumstances  that  he  receives,  or 
Is  likely  to  receive,  a  dose  in  any  calen¬ 
dar  quarter  in  excess  of  6  percent  of 
the  applicable  valuo  specified  In  para¬ 
graph  <a>  ot  I  20 .101. 

1 3 1  Each  Individual  who  enters  a  high 
radiation  area. 

(bl  As  used  In  this  part. 

ill  "Personnel  monitoring  equipment” 
means  devices  designed  lo  be  worn  or 
carried  by  an  individual  for  the  purpose 
of  measuring  the  dose  received  (eg., 
film  badges,  pocket  chambers,  pocket 
dosimeters,  film  rings,  etc  > : 

1 2)  "Radiation  area''  means  any  area, 
accessible  to  personnel.  In  which  there 
exists  radlntlon,  originating  In  whole  or 
In  part  within  licensed  material,  ot  such 
levels  that  n  major  portion  of  the  body 
could  receive  In  any  one  hour  a  dose  In 
excess  of  6  miUlrem,  or  in  any  5  con¬ 
secutive  days  a  dose  in  excess  of  100 
mllhrcms: 

31  •  High  radiation  nroi"  means  nr.v 
am  accessible  lo  personnel,  in  which 
there  exists  radiation  oilKlnatlng  In 
whole  or  In  part  within  licensed  mate¬ 
rial  at  such  levels  that  a  major  portion 
of  the  body  coma  receive  In  any  one  hour 
a  dose  In  excess  of  100  miUlrem. 

1  23  2011  Caution  signs,  labels,  and  sig¬ 
nals.  (a)  Oenerol.  il)  Except  as  other¬ 
wise  authorized  by  the  Commission,  sym¬ 
bols  prescribed  by  ':hls  section  shell  use 
the  conventional  radiation  caution  colors 


(magenta  or  purple  on  yellow  back¬ 
ground).  The  symbol  prescribed  by  this 
section  (i  tho  conventional  three-bladad 

design: 

Radutiok  Brews 

1.  Cross-hatched  arcs  Is  to  lit  mtrmt*  or 

purple. 

3  Background  Is  to  be  yellow. 

«■ 


(2)  In  addition  to  the  contents  of  algni 
and  labels  prescribed  In  this  lection,  li¬ 
censees  may  provide  on  or  near  luoh 
signs  and  labeli  any  additional  Informa¬ 
tion  which  may  be  appropriate  In  aiding 
Individuals  to  minimus  exposure  to  radi¬ 
ation  or  to  radlonctlve  matorlal. 

lb)  Radiation  areas.  Each  radiation 
area  shall  be  conspicuously  posted  with 
a  sign  or  signs  bearing  the  radiation  oau- 
tion  symbol  and  tho  words: 

CSOTIOlt  ' 

BADTATIOX  ASIA 


1C)  High  radiation  areat.  (1)  Each 
high  radiation  area  shall  be  conspicu¬ 
ously  posted  with  a  sign  or  signs  bearing 
the  radiation  caution  symbol  and  the 
words: 

cautjow  1 


mow  XADIATlOlt  ASIA 
(2)  Each  high  radiation  area  Ahnll  be 
equipped  with  a  control  device  which 
shall  either  cause  the  level  of  radiation 
to  be  reduced  below  that  at  which  an 
individual  might  receive  a  dose  of  100 
mlllirem  In  one  hour  upon  entry  into 
the  area  or  shall  energize  a  conspicuous 
visible  or  audible  alarm  signal  In  such 
a  manner  that  the  Individual  entering 
end  the  licensee  or  a  supervisor  of  the 
activity  are  made  aware  of  the  entry. 
In  the  case  of  a  high  radiation  area  es¬ 
tablished  lor  a  period  of  30  days  or  less, 
such  control  device  is  not  required. 

id)  Airborne  radioactivity  areas.  (1) 
As  used  In  the  regulations  In  this  part, 
"airborne  radioactivity  area”  means  (1) 
any  room,  enclosure,  or  operating  area 
in  which  airborne  radioactive  materials, 
composed  wholly  or  partly  of  licensed 
material,  exist  In  concentrations  In  ca¬ 
ress  of  the  amounts  specified  tn  Appen¬ 
dix  B.  Tsble  I,  Column  1.  of  this  pari:  or 


1  Or  ■•DA.nge/*'. 
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(Hi  any  room,  enclosure,  or  operating 
area  In  which  airborne  radioactive  mate¬ 
rial  composed  wholly  or  partly  of  licensed 
material  exists  in  concentrations  which, 
nviTu'sed  over  the  number  of  hours  in 
any  week  (luring  which  Individuals  arc 
In  the  area,  exceed  25  percent  of  the 
amounts  specified  In  Appendix  B,  Table  I, 
Column  \,  of  thin  part. 

<2»  Kach  airborne  radioactivity  area 
shall  be  conspicuously  posted  with  n  then 
or  Mens  benrlnp  the  radiation  caution 
symbol  and  the  words; 

caution  ’ 

air  dor  nr  radioactivity  arka 
(C>  Additional re<{ utr<' tn < }>  Fftch 
area  or  room  in  which  lieinseci  material 
is  used  or  stored  and  which  contains  any 
radioactive  material  ‘other  than  natural 
uranium  or  thorium)  In  an  amount  ex¬ 
ceeding  10  tunes  the  quantity  of  such 
material  specified  In  Appendix  C  of  this 
part  shall  be  conspicuously  posted  with 
a  Kli'ii  or  six iv*  bearing  the  radiation 
caution  symbol  and  the  words: 

caution  • 

RADIOACTIVE  MATEMAf.ffO 

‘3>  Knell  area  or  room  In  which  nat¬ 
ural  uranium  or  thorium  Is  used  or 
stored  In  an  amount  exceeding  one- 
hundred  times  the  quantity  specified  In 
Appendix  C  of  this  part  shall  bo  con¬ 
spicuously  posted  with  a  sign  or  signs 
bearing  the  radiation  caution  symbol 
and  tho  words: 

caution  1 

RADIOACTIVE  MATERIAL*#) 

(f )  Containers.  (l>  Each  container 
In  which  is  transported,  stored,  or  u^cd 
a  quantity  of  any  licensed  material 
(other  than  natural  uranium  or  tho¬ 
rium)  greater  than  the  quantity  of  such 
material  specified  In  Appendix  C  of  this 
part  shall  bear  durable,  clearly  visible 
label  bearing  the  radiation  caution  sym¬ 
bol  and  the  words: 

caution  * 

radioactive  material 
(2»  Each  container  in  which  natural 
uranium  or  thorium  Is  transported, 
stored,  or  used  In  a  quantity  greater  than 
ten  times  the  quantity  specified  in  Ap¬ 
pendix  C  of  this  part  shall  bear  a  du¬ 
rable.  clearly  visible  label  bearing  tho 
radiation  caution  symbol  and  tho  words: 

CAUTION  1 

RADIOACTIVE  MATERIAL 
(3)  Notwithstanding  the  provisions  of 
subpmngraphs  <D  and  <2>  a  label  shall 
not  be  required: 

(1)  If  the  concentration  of  the  mate¬ 
rial  in  the  container  docs  not  exceed 
that  specified  in  Appendix  B.  Table  I, 
Column  2.  of  this  part,  or 

•  ii>  For  laboratory  containers,  such  as 
beakers,  flasks,  and  test  tubes,  used 
trnn«i«-ntly  in  laboratory  procedures. 

«  hi  n  tin*  u-cr  is  p:  «  sr  nl. 

1 4  >  Where  containers  are  used  for 
storage,  the  labels  required  in  this  para¬ 
graph  shall  state  also  the  quantities  and 
kinds  of  radioactive  materials  In  the  con¬ 
tainers  and  the  date  of  measurement  of 
the  quantities. 

‘Or  "Daiiirer". 


5  20  204  Szceptlans  from  posting  re¬ 
quirements.  Notwithstanding  Uie  pro¬ 
visions  o(  {  20 .80S, 

i  ii  i  A  l  oom  or  area  Is  not  required  to 
be  punted  with  u  cnutlon  Mon  because  of 
the  presence  ol  a  sealed  sourco  pro¬ 
vided  the  radiation  level  twelve  inches 
from  the  siniiico  of  tlio  Borneo  container 
or  housin  ',  does  not  exceed  live  milllrem 
per  hour, 

iln  Rooms  or  other  areas  In  hospltnls 
are  not  required  tone  posted  with  cnutlon 
slims  bccnuni  of  the  preseneo  of  pntlcnts 
conniln  im  byproduct  material  provided 
tlial  there  are  personnel  In  attendance 
who  shall  hike  the  precautions  necessary 
to  prevent  the  exposure  of  miy  mdlvldunl 
to  radiation  or  radioactive  material  In 
excess  of  the  limits  established  in  tile 
rciiulntlom  in  nils  part. 

ic>  Ctrnion  sums  nro  not  required  to 
ho  posted  at  nrens  or  rooms  containing 
radioactive  materials  for  periods  of  less 
than  oliiht  hours  provided  that  'll  the 
nmlerliiK  are  constantly  attended  during 
mien  periods  by  mi  Individual  who  shall 
lake  tho  precautions  necessary  to  pre¬ 
vent  tho  cximsurc  of  any  individual  to 
radiation  or  radioactive  materials  in  ex¬ 
cess  of  the  limits  established  In  the  regu- 
lntlons  in  this  part  and;  <2>  biicIi  nren  or 
room  m  subject  to  the  licensee's  control, 

1  20.205  Exemptions  lor  rodloaoflvo 
nialcrlals  packaged  lor  shipment.  Ra¬ 
dioactive  materials  packaged  and  labrled 
In  accordance  with  regulations  of  the  in¬ 
terstate  Commerce  Commission  shall  bo 
exempt  from  tho  labeling  and  posting 
requirements  or  i  20  203  durlnu  ship¬ 
ment,  provided  that  the  Inside  containers 
nro  labeled  In  accordance  with  tho  pro¬ 
visions  of  I  20  203i|  i . 

1  20.208  instruction  ol  personnel : 
posting  ol  notices  to  employees.  <r>  All 
Individuals  worklmi  in  or  frequcnUnit 
any  portion  of  a  restricted  area  shall  bo 
Informed  of  the  occurrence  of  radioac¬ 
tive  materials  or  of  radiation  In  such  por¬ 
tions  of  tho  restricted  area;  shall  be 
Instructed  In  the  safety  problems  associ¬ 
ated  with  exposure  to  «ueh  materials  or 
radiation  ami  In  precautions  or  proce¬ 
dures  to  minimise  evpsuro:  shall  be  in¬ 
structed  In  the  applicable  provisions  of 
Commission  regulations  nnd  licenses  for 
the  protection  of  personnel  from  expo¬ 
sures  to  radliillon  or  radioactive  mate¬ 
rials;  nnd  shall  be  advised  of  reports  of 
radiation  exposure  which  employees  may 
request  pursuant  to  these  regulations. 

i  bl  Each  licensee  shall  post  a  current, 
copy  of  the  regulations  In  this  part,  a 
copy  of  the  license,  and  a  copy  of  oper¬ 
ating  procedures  applicable  to  work 
under  the  license  conspicuously  In  a  suf¬ 
ficient  number  of  places  m  every  estab¬ 
lishment  where  employees  arc  employed 
In  activities  licensed  by  the  Commission 
to  permit  them  to  observe  such  docu¬ 
ments  on  the  way  to  or  r roll!  their  place 
of  employment  nr  shall  krep  such  d''*u- 
mems  available  for  employees*  examina¬ 
tion  upon  request. 

•  cl  Form  A  EC-3,  "Notice  to  Em¬ 
ployees",  shall  be  conspicuously  posted 
In  a  sufflclent  number  of  places  In  every 
establishment  where  employees  are  em¬ 
ployed  In  activities  licensed  by  the  Com¬ 
mission  to  permit  employees  working  In 


or  frequenting  any  portion  of  a  restricted 
area  to  observe  a  copy  on  tho  way  to  or 
from  their  place  of  employment. 

|  Amended) 

Ciiisot:  1 20  2q«(o|  amended  after  tho 
void  "permit"  by  deleting  tho  word  "them" 
in  id  Mile, muting  thendur  the  phrase  "em- 
phiyvei.  working  In  or  !rei|iiontlng  any  por- 
thiii  id  a  restricted  ureu"  st  25  F II  13053, 
Dec.  3(1.  IPr.O. 

Noth:  Copies  of  Form  AKC-3,  "Notice  to 
E'mplcyees,"  liuiy  ho  nhUilnrd  by  writing  to 
tho  Director  ol  the  appropriate  Atomic  Kn- 
Drity  Coniinh.sion  Hegumnl  Compliance  Office 
IIMed  in  Apiwmim  "D"  or  the  Director.  Di¬ 
vision  ol  l.icensuiff  nnd  Itegulatlon,  uhaeo, 
Wnrhinctnn  ns.  lie. 

|  Amended) 

fiouncr:  Tho  noto  following  1  20  200(c) 
nmchilod  to  read  an  bet  forth  above  at  27  F.R. 
01105.  Juno  22,  1003. 

!  20.207  Storage  til  licensed  mate¬ 
rials  incensed  materials  stored  In  an 
unrestricted  nren  shall  ho  secured  against 
unauthorized  removal  from  tho  place  n! 
storage 

Waste  Disposal. 

!  20.301  General  requirement,  No 
licensee  shall  dispose  of  licensed  mate¬ 
rial  except: 

(it)  By  trnnBfor  to  nn  authorized  re¬ 
cipient  ns  provided  In  tho  regulations  In 
Part  30.  40,  ur  70  of  this  ohnptcr,  which¬ 
ever  may  ho  applicable;  or 

<b>  An  authorized  pursuant  to 
I  20.302;  or 

10 1  As  provided  In  I  20.303  or  I  20.304, 
nppllcablo  respectively  to  tho  disposal  of 
licensed  mnterinl  by  release  Into  sanitary 
seworniio  systems  or  burial  in  soil,  or  In 
!  20. ICI  (Concenlrntlons  In  EOuonts  to 
Unrestricted  Areas). 

I  20.302  Method  lor  obtaining  ap¬ 
proval  ol  proposed  disposal  procedures. 
Any  licensee  or  applicant  for  a  license 
mny  npply  to  tho  Commission  for  ap¬ 
proval  uf  proposed  procedures  to  dispose 
of  licensed  material  In  a  manner  not 
otherwise  authorized  In  tho  regulations 
in  this  chapter.  Ench  application  should 
Include  a  description  of  the  licensed 
material  and  any  other  radioactive  ma¬ 
terial  Involved.  Including  tho  quantities 
and  kinds  of  such  matcrlnl  and  the  level* 
of  radioactivity  Involved,  and  the  pro¬ 
posed  manner  and  conditions  of  dis¬ 
posal.  The  application  should  also  In¬ 
clude  an  analysis  and  evaluation  of 
pertinent  Information  as  to  the  nature 
of  tho  environment,  including  topo¬ 
graphical.  geological,  meteorological, 
and  hydrological  characteristics;  usage 
of  ground  nnd  surface  waters  In  tho  gen¬ 
eral  nrea:  the  nature  and  location  of 
other  potentially  affected  facilities;  and 
procedures  to  be  observed  to  minimize 
the  risk  of  unexpected  or  hazardous 
exposures. 

The  Commission  will  not  approve  any 
application  lor  a  license  to  receive  11- 
censed  material  from  other  persons  lor 
disposal  on  land  not  owned  by  the  Fed¬ 
eral  government  or  by  a  Slate  govern- 


C " am,!  |  20  302  amended  by  Adding  last 
pnragrnph  w  above  At  26  P.R.  352,  Jftn,  18. 
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PART  20— PROTECTION  AGAINST  RADIATION 


1 20.101  Disposal  by  release  into  Mili¬ 
tary  seweraae  systems  No  IlcenMO  ahull 
dtwhargs  lloenied  material  Into  a  iam- 
Ury  teweraae  system  unless: 

(a)  It  li  readily  soluble  or  (Uaperalble 
In  water:  and 

(b)  The  quantity  of  any  licensed  or 
other  radioactive  material  released  Into 
the  system  by  the  licensee  in  any  one 
day  doea  not  exceed  the  larger  of  sub¬ 
paragraphs  U)  or  <21  of  this  paragraph : 

(1)  The  quantity  which.  If  diluted  by 
the  average  dally  quantity  of  sewage  re¬ 
leased  into  the  sewer  by  the  licensee, 
will  result  In  an  average  concentration 
equal  to  the  limits  speclfled  in  Appendix 
B,  Table  I,  Column  2.  of  this  part:  or 

(2)  Ten  times  the  quantity  of  sush 
material  speclfled  In  Appendix  C  of  this 
part:  end 

(o)  The  quantity  of  any  licensed  or 
other  radioactive  material  released  In 
quy  one  month,  if  diluted  by  the  average 
monthly  quantity  of  water  released  by 
the  licensee,  will  not  result  In  an  average 
concentration  exceeding  the  limits  spec¬ 
ified  In  Appendix  li,  Table  I,  Column  2, 
of  this  part:  and 

<d>  The  gross  quantity  of  licensed  and 
othor  radioactive  material  released  Into 
the  sewerage  system  by  the  licensee  does 
not  exceed  one  curie  per  yexr. 

Excreta  from  Individuals  undergoing 
medical  diagnosis  or  therapy  with  radio¬ 
active  material  shall  be  exempt  from 
any  limitations  contained  In  this 
seotlon. 

1  20.304  Disposal  by  burial  (n  soli, 
No  licensee  shall  dispose  of  licensed  ma¬ 
terial  by  burial  In  sail  unless: 

<«)  The  total  quantity  of  licensed  and 
other  radioactive  materials  burled  at  any 
one  location  and  time  doea  nut  exceed,  at 
the  time  of  burial,  1,000  times  the  amount 
specified  in  Appendix  C  of  this  part:  and 

(b)  Burial  Is  at  a  minimum  depth  of 
four  feet:  and 

tc>  Successive  burials  are  separated  by 
dlatances  of  at  leaat  six  feet  and  not  more 
than  12  burlala  are  made  In  any  year, 

I  20305  Treatment  or  disposal  by  In¬ 
cineration.  No  licensee  shall  treat  or 
dispose  of  licensed  material  by  lnclnera- 
tlon  except  ss  specifically  approved  by 
the  Commission,  pursuant  to  1120.100 
(a)  and  20302. 

sxcosds.  aapoars,  ane  xortnctnoir 

1 20.401  Records  o t  surveys,  radiation 
monitoring,  and  disposal,  (a)  Bach  li¬ 
censee  shall  maintain  records  showing 
the  radiation  exposures  of  all  Individuals 
for  whom  personnel  monitoring  Is  re¬ 
quired  under  1  20.202  of  the  regulations 
In  this  part,  Such  records  shall  be  kept 
on  form  ABC-5.  In  accordance  with  the 
instructions  contained  In  that  form  or 
on  clear  and  legible  records  containing 
nil  the  Information  required  by  Form 
AEC-i.  The  doses  entered  on  the  forms 
or  records  shall  be  for  periods  of  time 
not  exceeding  one  calendar  quarter, 

<b)  Each  licensee  shall  maintain  rec¬ 
ords  in  the  same  unita  used  in  the  ap¬ 
pendices  to  this  part,  showing  the  results 
of  surveys  required  by  120301(b),  and 
disposals  made  under  15  20.302,  20  303, 
and  20.304. 
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(c)  Records  of  individual  radiation 
exposure  which  must  be  maintained  pur¬ 
suant  to  the  provisions  of  this  subsec. 
tlon  shall  be  preserved  until  December 
21,  1962  or  until  a  date  five  years  after 
termination  of  the  individuals  employ¬ 
ment,  whichever  Is  later.  Records 
which  must  be  maintained  pursuant  to 
this  port  may  be  maintained  In  the  form 
of  microfilms. 

Note:  prior  to  December  SI,  IMS,  the 
Commission  may  amend  this  paragraph  to 
assure  tha  further  preservation  of  records 
which  IS  determines  should  not  be  destroyed. 

I  20  402  Reports  ol  the  It  or  loss  0/ 
licensed  material.  Ench  licensee  shall 
report  by  tclophono  and  telegraph  to 
the  Dlreotor  of  the  appropriate  Atomic 
Enemy  Commission  Regional  compliance 
Office  listed  In  Appondtx  □,  Immediately 
after  It*  occurrence  becomes  known  to 
the  licensee,  any  loss  or  theft  of  licensed 
material  In  such  quantities  and  under 
such  clrcumstnncca  that  it  appears  to 
the  licensee  that  a  aubatantlnl  hnvnrd 
may  result  (o  persons  In  unrestricted 
arcus. 

|  Amended  | 

Houses:  1  20  102  nmended  to  rend  ns  sot 
forth  above  at  9T  P  R.  5009,  June  22, 1002. 

1  20.403  Notifications  at  Incidents. 
la)  Immediate  notification,  Each  II- 
cenaco  shall  immediately  notify  the  Di¬ 
rector  of  tho  npproprlato  Atomlo  Enorny 
Commission  Hcnlonnl  Compliance  omen 
shown  In  Appendix  D  by  telephone  and 
telegraph  of  any  tnoident  involving  by¬ 
product,  source  or  speclnl  nuclear  mate¬ 
rial  possessed  by  him  and  which  may 
have  caused  or  threatens  to  enusc: 

( 1 )  Exposure  of  tho  whole  body  of  any 
Individual  to  25  romn  or  more  of  radia¬ 
tion:  exposure  of  tho  ektn  of  tho  wholo 
body  of  any  Individual  of  ISO  rema  or 
more  of  rmdlBtlon:  or  exposure  of  the 
feet,  snklca.  hands  or  'urearms  of  any 
Individual  to  318  remo  or  more  of  radia¬ 
tion;  or 

12)  TTte  release  of  radioactive  mate¬ 
rial  In  concentrations  which.  If  averaged 
over  a  period  of  04  hours,  would  exceed 
5,000  times  the  limits  speclfled  for  such 
materials  In  Appendix  B,  Table  Q:  or 

(3)  A  loss  of  one  working  week  or 
more  of  the  opcrotlon  of  any  facilities 
affected ;  or 

14)  Damogc  to  property  In  excess  of 

2100,000. 

(b)  Tsoentv-fovr  hour  notification, 
Each  licensee  shall  within  24  hours 
notify  the  Director  at  the  appropriate 
Atomlo  Energy  Commission  Regional 
Compliance  Office  listed  In  Appendix  D 
by  telephone  and  telegraph  of  any  Inci¬ 
dent  Involving  licensed  material  pos¬ 
sessed  by  him  and  which  may  have 
caused  or  threatens  to  cause : 

1 1 )  Exposure  of  the  whole  body  of  any 
individual  to  5  rems  or  more  of  radia¬ 
tion'  exposure  of  the  skin  of  the  whole 
body  of  any  individual  to  30  rems  or 
more  of  radiation;  or  exposure  ol  the 
leet,  ankles,  hands,  or  forearms  to  15 
rems  or  more  of  radiation;  or 

(2)  The  release  of  radioactive  mate¬ 
rial  in  concentrations  which.  If  aver¬ 
aged  over  a  period  of  24  hours,  would 
exceed  500  times  the  limit*  specified  for 


such  materials  In  Appendix  B,  Table  H; 
or 

(3)  A  loss  of  one  day  or  more  of  the 
operation  of  any  facilities  uffeoted;  or 

(4)  Damage  to  property  In  excess  of 

21,000. 

|  Amended  | 

Booaea:  ISO 403  (a)  end  (b)  amended  to 
read  aa  act  turtb  above  at  01  FH  5005,  June 
92,  1063. 

(o  Any  report  filed  with  the  Com¬ 
mission  pursuant  to  thta  section  shall  be 
prepared  so  that  names  of  Individuals 
who  Imvo  recolved  exposure  to  radiation 
will  bo  stated  In  a  separate  part  of  the 


Bounce:  Paragraph  It)  of  I  20409  added  at 
08  PR.  0892.  JUI.  8,  1043.  kjtcllva  Sapt,  I. 

1003. 

I  20.404  Report  to  former  employees 
of  exposure  to  radiation.  At  the  request 
of  a  former  cmployco  each  licensee  shall 
furnish  to  the  former  employee  a  report 
of  the  formor  employed  exposure  to 
radiation  as  shown  In  records  maintained 
by  tho  licensee  pursuant  to  120.401(a), 
Such  report  shall  bo  furnished  within  30 
days  from  tho  time  the  request  Is  made; 
shall  cover  each  calendar  quarter  of  the 
Individual's  employmsnt  Involving  ex¬ 
posure  to  radiation,  or  such  lesser  period 
as  may  be  requested  by  tho  employee. 
Thn  report  shall  also  Include  the  results 
of  any  calculations  nnri  analyses  of  radlo- 
ncilvo  material  deposited  In  tho  body  of 
the  employee  and  made  pursuant  to  the 
provisions  or  I  20  108.  The  report  shall 
be  in  writing  and  contain  the  following 
statement: 

llili  report  la  furnlahed  lo  you  undar  tha 
provlilonn  of  the  Atotnlo  Knergy  Gonuniatlon 
regulations  entitled  “Standards  for  Protec¬ 
tion  Against  Radiation"  (10  OPR  Part  10). 
You  mould  pressrvs  this  report  for  future 
reference, 

(b)  Tho  former  employees  request 
should  lncludo  npproprlato  Identifying 
data,  such  as  soelal  security  number 
and  dates  and  locations  of  employment. 

I  20.40ft  Reports  of  overexposure t  and 
excessive  levels  and  concentrations,  (a) 
Zn  addition  to  any  notification  required 
by  1  20  403,  each  licensee  shall  make  a 
report  in  writing  within  30  days  to  the 
Director.  Division  of  Licensing  and  Reg- 
ulation,  U.8.  Atomic  Energy  Commis¬ 
sion.  Washington  25,  D.C.,  with  a  copy 
to  the  Director  of  the  appropriate  Atomlo 
Energy  Commission  Regional  Compli¬ 
ance  Office  listed  in  Appendix  D.  of  <  1 ) 
each  exposure  of  an  individual  to  radia¬ 
tion  or  concentrations  of  radioactive 
material  in  excess  of  any  applicable 
limit  in  this  part  or  in  the  licensee’s 
license:  <2)  any  incident  for  which  noti¬ 
fication  is  required  by  5  20.403;  and  (3) 
levels  of  radiation  or  concentrations  of 
radlonrtlve  malrrial  'not  involving  ex¬ 
cessive  exposure  of  any  individual)  In 
an  unrestricted  area  in  excess  of  ten 
times  any  applicable  limit  set  forth  in 
this  part  or  in  the  licensee’s  licence. 
Each  report  required  under  this  para¬ 
graph  shall  describe  the  extent  of  ex¬ 
posure  of  persons  to  radiation  or  to 
radioactive  material:  levels  of  radiation 
and  concentrations  of  radioactive  mate- 
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rlnl  involved;  the  cause  of  the  exposure, 
levels  or  concentrations:  and  corrective 
steps  taken  or  planned  to  assure  against 
ft  recurrence. 

|  Amended  | 

Boutin.:  i  20  4or»(n)  amplified  to  rend  a* 
net  (or Ui  tifoovo  at  27  *’.R.  £>P03.  Juno  32, 
I  M2. 

in  uny  ease  where  o  Jltensee  is 
required  pursuant  to  the  provisions  of 
till?  section  to  roport  to  tho  Commlrslon 
any  exposure  of  an  individual  to  radia¬ 
tion  or  to  concentrations  of  radioactlvo 
materia],  tho  licoasco  shall  also  notify 
such  individual  of  tho  naturo  and  extent 
of  exposure.  Such  notlco  shall  bo  In 
wrftfnn  and  shnll  contain  tho  following 
statement: 

Tills  report  ti  f umiclird  10  you  nndor  tho 
provisions  of  the  Atomic  Rncrgv  Com  nil  Minn 
rcgulntionn  rnutled  Mmni«|nr<|n  for  Protec¬ 
tion  Against  Radiation"  (io  CHI  Part  20), 
You  should  preserve  this  roport  for  future 
reference. 


(o>  Any  report  filed  with  tho  Com¬ 
mission  pursuant  to  thin  section  shall  bo 
prepared  so  that  names  of  individuals 
who  hove  received  exposure  to  radiation 
will  be  stated  in  a  separate  part  of  tho 
report. 

|  Added  | 

Sooner:  Paragraph  c c>  of  I  39.405  added  at 
2ft  P  It.  C822.  Jul.  3.  1003.  ^cefu-e*  Sept.  1, 
1003. 

I  80,400.  Notice  to  emplovees  ot  ex¬ 
posure  to  radiation.  At  tho  roquest  ot 
any  employee,  enoh  llceimco  shell  advise 
suoh  employee  annually  ol  tho  em¬ 
ployee's  exposure  to  rndtatton  as  shown 
In  records  maintained  by  the  licensee 
pui'Mir.nt  to  1  20.401(a). 

Exceptions  and  AnmnoNse 
RSQUISZMSHTB 

9  20.001  Applications  for  exemptions. 
Tho  commission  may,  upon  application 
by  any  llconecoor  upon  Its  own  Initiative, 
Binnt  sueli  exemptions  from  tho  require¬ 
ments  of  tho  regulations  In  thle  pnrt  as 


It  determines  arc  authorized  by  law  and 
will  not  result  In  undue  hazard  to  life 
or  property. 

9  20.002  Additional  requirements. 
The  Commission  may,  by  rule,  rcgttla- 
tlon,  or  order,  Impose  upon  any  llccncec 
such  requirements,  In  addition  to  those 
established  In  the  regulations  in  this 
part,  as  it  deems  appropriate  or  nccos. 
snry  to  protect  health  or  to  mlnlmlzo 
danger  to  life  or  property. 

ENfQBCEHENT 

{  20.00]  Violations.  An  Injunction 
or  other  court  order  may  bo  obtained 
prohibiting  any  vlolnt'on  of  any  pro¬ 
vision  of  the  act  or  any  regulation  or 
order  Iwurd  H  a  re  under,  Any  porson 
who  willfully  Violates  any  provision  of 
the  act  or  any  regulation  or  order  Issued 
thereunder  may  bo  guilty  of  n  orlmo.  nnd 
upon  convlollnn.  may  bo  punished  by  one 
or  Imprisonment  or  both,  as  provided  by 
law. 

Appendix  A  I  Reserved  I 
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Os  lilni 

“  >  ;  -J 

:*, ,  ;  :-J 

C--  -  -;«•! 

•  j*  7* 

VXMM 

4X10-4 

3X10*4 

i  ;  C 

>XM-l 

♦XMM 

3XM  -* 

*  ✓  :  ;-l 

4 ' ;  .-* 

« 

•’  ’  ■■  !l'  . 

.  /  i 

a  XIO ’4  , 

2X10-* 

»Xlf*A 

I 

4X1J-5  ! 

SXir*  . 

1  -  lx*  : 

1 

1^  > 

•-X10-*  ! 

3XKT* 

2X'i>-( 

See  footnotes  at  end  of  table. 


Oct.  15,  1962 


I  20.601 


20-11 
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ArriMpii  n-Congoyil 


fOHCANIII/.flOKI  m  AIR  4HD  WATRB  ABOTI  NATUHAt  MCAORQUHP-tantlBUOl 


(9m  nnin  ul  mil  til  npicmlls) 


Tntito  l 

Tubtr  II 

Element  (atomic 

UOIDIW  • 

Coin  mu 

Column 

ruluiim 

Colmnn 

Ek’ii-eut  fvtonilc 

isotope 

numbur) 

1 

1 

1 

i 

IIOIIllKT) 

.Mr 

W  uirf 

Air 

W  ifrf 

(ntvml) 

(i*r/iu|) 

Ovr/iol) 

(XP/'id) 

AS  101 

Than 

R 

kXIfr* 

3X111*1 

;*xitf' 

IX  HP* 

1 

A«  Item 

K 

VXI0-* 

nxitp* 

7xi*'*» 

axiipt 

Th  natural 

1 

1XI0-* 

t»xtw 

JXIO’I* 

:ixup* 

Af  111 

fi 

:ixiir' 

txift* 

lx  or* 

4XHP* 

Th  234 

K 

I 

2Xht-» 

1  XltH 

KXIO-l 

4  X  HP* 

I 

Hodluin  (it) . 

Ni.  Vi 

H 

2XHf 

IXH»’» 

liXHP* 

4X111'' 

Thulium  (09) . 

Tir,  ltd 

H 

1 

tixto-* 

oxin-t 

iixio-i* 

axi'pi 

1 

Nn  31 

h 

IXI't* 

fiXIlf 

2X111*1 

Tm  171 

K 

l 

ixiif 

«XI0** 

(■Kin** 

3XHPI 

1 

Strontium  t3H) . 

t’r  Bhtfi 

An  IIS 

R 

I 

ax  id’1 
3X1  IT' 

3Xl"-« 

1  X  ItP* 

TXlir* 

1 

»»r  *4 

K 

;ixki» 

kXIti'* 

IX  UP* 

Rn  IM 

H 

1 

1  X  !'»•' 

,'x:*»’* 

tkld-t 

3/ HP* 

1 

hr  so 

11 

SX  tll'l 

UXin-* 

ixio-i 

1X10-1 

W  181 

H 

1 

OXttr* 

nxi't-« 

IX  IIP* 

»XI'P* 

(Wolfram)  (74) 

1 

Hr  00 

ft 

avif»-ii 

4*lfp» 

IXliH* 

1  y  lo*' 

W  184 

H 

I 

SXI0-* 

IXlftd 

axiti*1* 

( y  IIP* 

1 

Hr  »1 

H 

1X10-' 

3X111  • 

ax  lo-* 

r  !«  ' 

W  117 

H 

1 

3VI0-’ 

1  X  Kl  l 

9/  HP* 

ft  y||p* 

f 

Hr  33 

2XIIP* 

C  330 

8 

1 

axw  1 

axm-i 

IX10-* 

he  10  1 

I 

HtiKnr  (tfl) . . 

h  as 

K 

ixin-f 

ax  iip* 

WX10*» 

0X10*1 

u  m 

8 

1 

3  >  m-» 

IIX10-* 

ttXKP* 

Sx  hi-* 

1 

Tantalum  (73) . 

Tn  1*3 

H 

4  X  |l>-» 

IX  HP* 

IX 10* 

«*IO-i 

i;  2Ji 

rt 

1 

3xirr> 

1  X  III  • 

Txlir" 

l  y |(i*t 

1 

Ttthnailuni  (13).... 

To  (Win 

l\ 

IXIO’t 

«xlo-i 

fix  MM 

1  ■  iti-i 

U  234 

II 

1 

axit)*1 

51X10*1 

IX 10** 

1  ■'in** 

1 

To  VO 

fl 

tlx  Hr* 

a  x  up* 

ax  up* 

1  x  10*' 

If  231 

B 

1 

3  x  10  *  * 

i  yio  * 

"XUPt 

Ax  HI*' 

1 

H 

Te  07m 

fl 

3>  IU  * 

IXI0-* 

»X10« 

|y|o*« 

t:  2« 

1 

VXIO-t 

sx  lip* 

AXID-* 

■jy  lip* 

1 

To  07 

H 

IXIU-I 

(,X  Iff* 

ixllp* 

a  *  io** 

V  231 

H 

t 

*XHf» 

2X10* 

1 V  m  • 

tt/HP' 

1 

Tc  Win 

1) 

4X1IH 

axio-t 

IX  UP* 

AX  IIP' 

(’•natural 

H 

1 

l>;m  • 

(IX  HP* 

f.yjo-T 

3  ''I"'' 

I 

Te  » 

H 

SXlfP* 

1X10* 

7XMP* 

a /in-' 

Vanadium  (2!) . 

V  48 

(; 

I 

(x  Mr* 

avio  * 

ax  in  * 

axin*' 

t 

Tfllurium  (53).... 

To  ;Wm 

1 

?  ■  IU  * 

«ylo* 

Huh 

Tn  137m 

8 

lx  io*» 

3  V  l(P* 

ft  vjfpt 

flylfpi 

Xp  US 

Huh 

1 

4X  lo- • 

2XIIP* 

1-  UP* 

ft  -  lift 

VltrrtdUfB  (70} . 

Vh  17ft 

H 

To  137 

8 

*0(1* 

bX  1  Q*  • 

ay  III  ' 

1 

V  » 

To  I  Win 

H 

txio-* 

1X10-' 

SXIlP* 

ay  u>-‘ 

I 

I 

3X10** 

0>:IP* 

IXUP* 

.*•  UP' 

V  tint 

8 

Tr  129 

H 

5  y  up* 

vxm » 

ax  up! 

a  .  in*' 

1 

1 

4X14H 

v  x  lo  * 

IX  up* 

s  » in- 

V  51 

To  131  m 

8 

4  y  |ft-» 

ax  to  * 

l  y  io** 

t.y  in-' 

1 

I 

1  X  10-f 

r.yjn** 

4  y  UP' 

V  V3 

To  133 

8 

av  id*» 

<i,  KP« 

IXlfP* 

Sy  I'p* 

I 

1 

1  X  1(P» 

OX  10* 

4X10* 

2- HP' 

V  w 

8 

Tb  100 

1  XIO-I 

3xl(P* 

4X1(1-' 

1 

1 

S  -  HP‘ 

r/10** 

jyio-* 

4  ■  HP' 

Zinc  (801 . 

Zn&s 

H 

Thalllntn  <«1>  . 

T!  200 

8 

3  y  in-* 

1  Xio-I 

IIXKP* 

4  VtfM 

1 

1 

I 

1  .  in-* 

7x10-1 

4VI0-* 

2y  10*' 

7.  n  vm 

8 

I  I  301 

8 

V  v  m-* 

V  <  IIP* 

7  xjo-* 

a/ hi*' 

1 

1 

I 

v  v  in-’ 

■'Ml  1 

ax  up* 

2  -y  nr-* 

Zn  S3 

Tl  203 

8 

AX  10'* 

(  X  lo-* 

a  •  in-* 

1  MO- 

1 

1 

3X  10-» 

2x  id-i 

ky  IO-* 

7viU-' 

Zirconium  (40) . 

Zr  n 

T1  ?f»t 

H 

ftV  l«|-’ 

:i  /  up* 

Zv  UP* 

1  /  Itr* 

I 

sviu-f 

i’  V  10- 1 

*,.  »  10-1* 

r.yjn  • 

7.1  M 

Thorium  (W) . 

Th  ?« 

8 

9,  10-  l 
r.  . 

■l  IO-‘ 

*  .  lire 

a*  in-. » 
a  *  in* » 

TV  Hi-* 
in-* 

Zi  (U 

3 

Th  ?W 

8 

3>  llr it 

A  *  10- 

axiu-n 

2  y  in-i 

I 

1 

l(P" 

!>  x  !•»** 

axio* 

3  10- 

• 

•*-*-•*  — 

Cull  mm 

1 

Col'Mim 

a 

Air 

Wlrr 

f*r/ml) 

(*rhid) 

.lyifp't 

flXIO-' 

a  xi  ip  H 

Hp* 

SXIlP" 

3XIIP* 

Sx  IO-" 

3X10*1 

I.XIO* 

ax  io-* 

SXHP* 

AX  KM 

4X10' 

1X10** 

SXIlP* 

IX  HP* 

IXIO't 

1  y  I'M 

ay  io-» 

1X1(7-* 

ixup' 

3X10** 

SXIfp* 

VXIO** 

IXUP* 

sy  io-* 

8X1(1** 

ftyio-* 

ax  Mr* 

1X10*1 

IX  HP* 

IXlfP* 

8 /HP* 

4  /  HP* 

1  X  1"*' 

3/ UP* 

(YltP* 

3/ Up* 

8XHP’ 

ax  in  * 

lx  lo*11 

IXlfP* 

IXUP" 

lx  IIP* 

IXUP" 

*  XKP* 

1/ 10*11 

8VI0-I 

SXIfp" 

9X10  * 

1  XMP" 

9  -  iu  » 

(IX  Up" 

V  r|(P« 

IXlfP" 

OxllM 

ftxlo'* 

A  -  HP* 

IXUP" 

8 -HP* 

flyl'p" 

lx  HP* 

1  /  Ml" 

1  vUp* 

7  X  Mi  " 

1X10* 

1  X  III-** 

IX  HP* 

7XI0-H 

ft  V  10*4 

f.y  Mp" 

fXlO-1 

VXI'P* 

r,y  lo-« 

SXIlP* 

7XI0*» 

lx  IO*' 

7X10*' 

3XHP* 

f.  y  lo-' 

SXIO-* 

1  XKP' 

f,Xl(P* 

l;*MP» 

C  y  Kl-4 

?yin-' 

1  -'10I 

yr  in' 

1  /  HP* 

4/Ml-f 

IXlfP* 

jy)«p* 

S/10-* 

(y  10-* 

2v in  * 

ayiip* 

2/10  • 

3y  10-  * 

«y»o* 

1  yr  in-’ 

SXIlP* 

1  r  III-' 

8  x  Hp* 

fty  10  1 

S  / 10-1 

rxio-' 

2.'  HP* 

3.<Mr* 

2XH  p» 

rx)i'** 

sxio-i 

9>i»»*' 

1  .‘I*.  1 

lx  lift 
2/lt»  * 

Jyi'p' 

2yK'» 

1  v|(P' 

■If.  HU 

3  •  I*-' 

?  ylu-l 

I  )  ru>-'  ■  s-lfr* 

;  ;  ■  H*'* 


Td.lo  II 


C<i|i|ilin 

f'dliitim 

2 

Air 

W.uer 

fMr/u.|. 

<m<  "id} 

|(pi» 

3/I0-* 

io-** 

4 /Up* 

UP" 

KM 

Ifpd 

1(1-4 

3X10** 

axio-i 

MM 

2XMJ-1 

IX  IIP* 

ftXIO-l 

1X10* 

SXIO*" 

4X10** 

SXIfp' 

ax  up* 

SXIO-' 

1VHP* 

OX  Ifpt 

axitp* 

SXIfp' 

4XJU-* 

3XI0-" 

sxiip* 

2.  HP' 

8/  HP* 

4  XMP" 

4x  IIP* 

.4/ HP' 

1  /  Hr ' 

4X10** 

IXUP* 

If  J.v  " 

:xw-i 

0aT(1» 

1X10*" 

SXIfp* 

4X10*" 

AVIO  4 

sxio-u 

3X10' 

iixicpn 

3  y  *f»*l 

3XI0-H 

3X10*1 

4X10" 

ZXlfP" 

3-1"  ' 

4XHP" 

3  XI(P  • 

3X|IP» 

3X10-' 

4Xl(P" 

3-  10  ' 

axup"1 

3/|fP" 

4X10" 

»y  Hi-" 

axifp" 

4-  IIP* 

fiXHP" 

4  *  |4p* 

axiir" 

3x10-" 

OXI'P* 

3XI0-* 

4X|IP* 

3X10-’ 

IX10*’ 

3xKr* 

2/ up' 
axifp" 
a -/ii*** 
axup" 

1  A  111  " 

axio-f 

1  X 10  ' 

4X1 0"  * 

ax  to** 

ay  iff* 

•j.  lipi 

«y|fp* 

SXI4P* 

riylO-’ 

3-  K*-* 

1/10** 

SXIfp* 

1x10  1 

Sr  l(p* 

|y|0-’ 

Axlipl 

IXlfP* 

ft  -  HP* 

ft  y  UP  * 

8  y  10*' 

8XIO-* 

•VH'-' 

4YIIP* 

1  x)"-' 

3/10  » 

y/Mp* 

Ixlfp* 

7vt»-i 

1  yl"  * 

HP' 

2vlo-’ 

2>'l'p* 

3  rlh-’ 

2  .  -ir  i 

A  vim* 

1  /  io-' 

a  .  Hr* 

4 /I0-* 

6/  IO** 

IvtO-' 

t  -Hr* 

4  <  IO-' 

V y  HP* 

,Vy  io-* 

If  IV  ' 

l  Rnlutde  (<*’;  Ifvvlil*  '1'.  .  .  .  ,  >  . 

•  "Snl»"  means  tint  value*  plvon  aro  for  eubmmlou  In  an Infinite  cloud  of  caseous 

D,Noir  In  unv  €!«»■  wliere  there  ii  a  mixture  In  nit  or  woter  ol  more  than  «n« 
fndlonucIMIe,  Ihe  IlnittlJiR  values  for  purges  of  this  Aj.|>fnJI*  should  be  deter¬ 
mined  r>i  foMo'VS  ’ 

1  ||  |}l(>  liirtit it v  and  conrentntlon  of  each  radionuclide  In  the  mitture  ore 
known,  the  limit  me  valuer  «h<>uld  *<■  derived  as  follow*  IVtermlni*.  for  each 
rfttlloiliirUdr  in  the  inUt'iTP,  the  *r»11n  l-ctwecii  l*'<*  TiM>t;t‘  |*rej‘Hl l  m  th>*  mature 
a.v!  the  Hmlt  otherwise  oM-tMljricI  In  SHJTndu  II  for  lllf  l|«T|Oc  rvIHuiM  elide 
Mtieii  not  In  a  nurture.  The  sum  of  such  fatioi  for  all  the  radlonurliJr*  In  the 
mh tuft  m,v  not  riMjl"  *i.e..  "unltvj. 

fuMy  Cihco  the  concentrations  shall  be  limited  m  that  the  following  relattonrhlp 
eiuti 

M  r('*+MK>TMH'c 


vViirtt  If  radionuclides  \,M,  And  C  are  present  In  oonCTMilrntlons  C».  Ca. 
tii  (V,  and  If  the  si'i'lcwblr  MPC».  are  Ml’cY  and  M  ft  a. ,  and  MI’t  r  ******" 
.l.  . _ ......  .K.ti  ir,  ihr>t  the  fnllowinc  relattonrb  P 


51 


2.  If  other  the  identllv  or  the  mrmlrnM'in  r,f  anv  radlonurlldr  In  the  miiturr 
Is  not  known,  the  limltinr  values  lor  t'.iri-cv'  of  A|>|»cndu  Jj  shall  I*1: 
a.  for  piin>o.‘e*  of  Table  i,  <‘ol  I— 1X1«‘* 
b  t'nr  imrjimr*  of  Table  I.  Col  2— JXlfi*' 
e.  I'ot  imriwi  of  Table  II,  f  ol  I— 4XKP" 

(1.  for  |iur|w*  of  Table  II.  Col  3— lx  HP* 

3  If  am  of  tbe  mndllinn*  snenflod  Mnw  are  inrt.  the  wetet^Mlnj  v:dut» 
riwHned  blow  mav  te  used  in  lieu  nf  thov  ijwrifir-d  l’l  nanicr.ai'b  1  M«OVf 
a  lfh»  identity  of  each  rvfiC-WJ' ’id  i*-  lb'1  '•  :Vt-ie-  it  known  ln*t  t*.i  'cmwnt-a. 
lion  >)f  one  or  more  of  the  rar)l«»ni»«-*,ul*'»  ill  the  mature  »  not  kn-avn.  the  romrn- 
trnio’i  limit  for  Mir  mature  i*  tht  iitmt  ‘iwe.'u  d  u,  smxr.du  "!>"  for  the  radionu- 
eli  te  in  the  mature  hav'n*  the  con«vtitf*tion  limit'  or  ... 

h  tithe  identity  of  earb  ndlonnc.idi  >’■  thr  mature  i»tiol  known,  Put  o  i«  known 
that  or r lain  nHlifiuurlldiwrr^nfted  in  kp|#nitii"H"  are  noi  r>rr«-ii  in  Hie  n  titwre, 
lh*  mnewntration  llr-.lt  (of  the  mature  w  the  lowest  cent*  *U  rat  »n  imit  Hewifwd  In 
div  -’ll"  for  my  radionuclide  »h-rb  ts  Ik-!  kn<  >n  to  U-  sbsrnl  (rr-m  tha 

nf 
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PART  20—  PROTECTION  AGAINST  RADIATION 


|  T  alii  4 1 

Tulle  II 

r  Rkmriit  (ut«m|e  number)  and  lv.t»jp«  [  Column  ) 

Column? 

Column  1 

Column  2 

j  Air 

Air 

Water 

j  (*f/ml) 

(fir/inl) 

fjrfml) 

fj«c/riil) 

If  111*  known  Hint  HrW,  I  12V,  phglO,  1*0210,  At  211,  Kb 
723,  Its 721.  KattA.  Ao  »7,  II*  W.  I  ll  m  Pa  231,  Tl»  i 
232,  nn<l  Th-nul  ore  n»|  luit'iil 

Hit  I*  known  that  Hr  ».  I  In,  phJIO,  Pa  210,  Iln/A  It* 
220,  II*  71*1,  P*23l,  and  Tb-nrst  are  not  iinwnl.... 

If  II  It  k  (town  lhul  Hi  W,  Hi  210,  !ta  ViU  wuf  Ms  224  we  not 

preernl....  .  .  | 

If  It  h  known  tint  It*  7F>  anil  Itn  27X  nre  po|  ptovnl  i 

1 

1 

1  Jy  10* 

1  2X10  * 

. 

7/10  '  f 

r./in  1 

,  IXItr' 

If  it  b  kn-»wn  tint  al|ih»-efniltman<l  Hr  w.  1 1/J,  I'bjflO, 
Ar  727,  Its  7i\  I’*  '00,  I'U  211  and  Ilk  210  nh>  fmt  |»M  1. 
flit..  ••  . 

3/10  « 

I  XI0-1S 

If  it  i*  known  that  xlphn-emitim  and  I’U  210,  Ac;?7,  Its 
724,  and  1‘u  211  MO  not  prevnl. . 

If  It  It  known  that  aipha-cinlltm  and  Ac  721  ere  noi 

3/10-it 

. I  1X10" 

1 

axio  i> 

. .  , . '  IXIO-'t  1 

1 . 

Mil  It  known  that  A0  227.  Th  230.  1*»  Ml.  I*U  2M,  PtI  2.T/, 
I’n  210,  P11  212,  and  CfJlO  n»f  not  jnevni. 

3XI0-I* 

.  '  IX 10-11 

If  I’a  231.  I'll  2.W.  I'll  vk j.  I'll  21;  and  Cf  2lft  ire  not  prci* 

2X10-U 

. 1  7X10  » 

♦•Ml*1*  mliturs  of  rn<l  loti  nr  ||<  l*«  miuld*  of  ttnttllltn  and  II*  dnurhter  |.roilnr*t 
!*?  '.Iir"'i'>!  lirwvwlni  »f  })>•  uranium  ore.  the  mines  >1  rciflr^l 
i»low  rnny  l>e  <i‘o  l  in  lien  of  thore  determined  in  MrordaaoQ  wjlh  pvtini'li  l  i»l»ove 
or  ihp^e  i|in  inp'i  in  I'  ^irrniilii  2  mm  l  ntmve. 

y.lM|rt.l<KM 0  <‘0l  I— I X  riots  *l|>)iisnrll?lty:  or  ?  AX10-'» 

u,‘>nvAUi: i$  mlworrnwi  i*er  cubic  inner  of  »ir  imiuni  uns'iium. 

* *&*¥**'  ?*  1  1,10  *•> lo1  l-SXlV-'V/ml  alpha  activity;  or  RXI0«t 
■r/mi  iininrRi  nr .iiifi] in ;  or  3  mitrornini  |>cr  cubic  innier  of  air  lustUMl  iimMiiiii. 


A  For  i.nri^vt  of  this  jimp,  i  rtillomjtlHd  may  \*  ««n*ldf«4  m  njA  M‘ *?nl  £ 
t  nlit'ifi*  if  *:\i  IN'  mlla  of  th"  (unonnirstlorj  of  *!'*»  ir'II'Hiik Inle  In  (ft*  inliluii 
It,’.;  U  'fin  MMtiiUmion  limit  fur  llmi  r»<l|fjnii»lHr  tfrcoftr'l  I"  Table  11  01  Al*’ 

|*l>1li  "11"  (  Af/’C*)  does  not  r irrcd  M*.  fl  t  'MM.’i  H  »l>4  tb>  Hw (lVV.oi 
ration  for  all  II*  nwlKmurllOci  crimllerrd  as  not  I'Mwtil  I*1  *»■  "  litur*  dm 
ficrrd  II  (I  a. 

\trc*  *\v/tv . . 


|  Amended  | 

C HANOI', :  Paragraph  3.  Appendix  "11"  re¬ 
vised  to  read  a*  ret  forth  above,  at  an  P  H 
1 104(1,  Nov.  25,  lOfll 


| Added  1 

Hotipr*-  paragraph  4,  Appendix  ”n"  up. 
pear*  at  25  P  H.  13063.  Dec,  30.  1000;  Par*, 
graph  fl.  Appendix  "D"  nppenrn  nt  2fl  PH. 
1 1010,  Nov.  28.  1001. 


AlPRNdlX  O 


Mntrflnl 

M  lero. 
cut  In 

Mat' rial 

Micro. 

chum 

MnUrl.1 

Mlr.A. 

cur  lit 

1 

Ha .  . 

10 

10 

Au'« . 

10 

Mn» . 

1  ! 

M"  ...  . 

1 

W 

1 

lls»HUiii 

M<* . 

10  ; 

\  s'” .  . 

10 

H»' . 

frt 

7s  an . . . .  . 

10  ■ 

T<  * . 

Ca”  . 

Id 

N|i»l, .  . 

10 

Tf»» .  . 

10 

Cd'"+Af 

10 

M»  . . 

1 

To'” . 

0111+ priii  ...  . 

Mu . 

1  i 

Th  inaturalj.... 

Cl-.. . . 

1 

P«  ..  . 

10  1 

Tit*  .  . 

.  . 

PO'Uf IUi'«...  .  .... 

»i  1 

Tritium  Roc  11*  . 

Cr«.... 

M 

P«I'N  .. 

10  1 

f  'natural j  . 

C»tr+|i«iii  . 

I 

I'm'*’ 

10  1 

r»« .  . 

ro 

1 

Ku«« .  . 

Pr‘« . 

lfl  1 

v«» . 

1 

(O 

HUH  . 

0 1 

V"  . 

1 

Pc« . 

1  II  ltM*  . .  . 

10 

3*” .  . 

10  i 

10 

... 

G»»'  . 

ro  1 

Ilh'U 

10 

Cni'lcntiflel  r»<li'"»rllvf  matcftals  nr  anjr  of 

HKIITO or  HMOt .  .  ... 

2:0  ! 

.  . 

1 

Thf  *r-ire  m  unxiionn  misttires.... 

I'*' .  • 

10  1 

Sti 

;fi 

In'" . 

1  ; 

Fh'*\ 

1 

Note:  For  purposes  uf  j{  20.203  end  20.304, 
where  there  I#  Involved  n  combination  of  iso- 
topes  In  known  amounts  the  limit  Tor  the 
combination  should  be  derived  as  follows: 
Determine,  for  each  Isotope  In  the  combina¬ 
tion.  the  ratio  between  the  quantity  present 
in  the  combination  and  the  limit  otherwise 
established  for  the  specific  Isotope  when  not 


In  combination.  The  rum  of  such  ratios  for 
ail  the  isotopes  In  the  combination  may  not 
exceed  ‘T’  ti  c.,  “unity”) , 

Example:  For  purporos  cf  120304.  If  a 
particular  batch  contains  2.000  uC  of  AU:rt 
and  25.000  uc  of  C‘\  it  may  also  include  rot 
more  than  3.000  .c  of  I,n.  This  limit  was  de. 
tenutned  or  follows 


:.«X>  Au',,^2i-o:c.  c«« ,  _3.ffp  nt 

;n ,<nn  ¥r  X i.U.0  *e  10. (ho  M? 

The  denomlnntcr  in  each  of  the  above  ratios 
was  obtained  by  multiplying  the  figure  th 
tho  table  by  l.OOO  as  provided  in  I  20.304. 
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Amitm  D 

'.'firen  turn  atonic  himi  connimkin 


coNrUATOi  omen 


Region 

Address 

Telephone 

1 

{’uniipdlnu.  Pitavvf.  Dl*tilrt  ol  CutsinililK, 
MiIm,  Maryland,  MiwMhuwUi,  New  llami* 
•hire.  New  Jrrwy.  Hew  Ywk,  moiyiTUU, 
Rhode  DUnd,  and  Vermont. 

(( 

Alabama,  Arkansas,  Ptnrlda,  Oeor|la,  Kentucky, 
leOtllflana.  MIuImIpiiI,  Nurth  Carolina,  Panama 
Cbha!  Zoiif,  Puerto  Rico,  Boulh  Carolina,  Ten- 
neivt,  Vlrilnln,  Vlrtln  Islands,  and  West 
Virginia. 

m 

i$fU8Aph  *>>v>,tgn  01  Compliance!, 

ITfl  Hudson  Slrret 

Nsw  York  14,  N.V. 

YU  ken  t-ldOO.  »*» 
SSI. 

Division  of  Complianee, 

M  Seventh  Btrert  NR. 

Atlanta?!,  Oe. 

g7s-«iei 

Illinois  Indiana,  Iowa,  Michigan,  Minnesota, 
Missouri,  Ohio,  and  Wisconsin. 

IV 

R,t!ltAKO  '  D>TMOa  0f  CwBPU*a<*' 
Oaktrook  ProfseKooal  Building, 

Oak  Brook,  W. 

wates  f-TTIl.  Bit, 
Ml). 

Colorado.  Idaho.  Kansas.  Montana,  Nebraska, 
Now  Meiloo,  Norlh  Dakota,  Oklahoma,  South 
Dakota,  Trias,  Utah,  and  Wyoming, 

V 

Region  IV,  Division  of  Cempllanea, 
UHARO 

p.o.  Honm* 

Denver  IS,  Colo. 

8W-80W. 

Alaska,  At  Ilona.  California.  Hawaii,  Nevada. 
Oregon,  Washington  and  u.l.  territories  ana 
posaesafoni  In  the  Pacific. 

Ilpjlon^  Dl vision  of  CoraplUnto, 

3111  Bancroft  War 

Her  ke  ley  4.  Calif. 

THornwall  l-MD. 

Horn  The  record  kteplef  Bad  ri partial 
rcqulruncau  oontolned  la  thie  put  hart 
Uta  approved  b>  the  lunau  at  Ihe  ludiat 
la  aecordaace  with  the  Federal  Aeperta  M 
of  IMII. 


|  Am  ended  | 

OHAKoe:  Appendli  "D"  amended  to  read 
aa  eet  forth  ahoee,  at  17  PA,  M0S,  June  31. 
IM3  and  37  PA.  IM3d,  Nor.  7,  l»M. 
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PART  30— LICENSING  OF  BYPRODUCT  MATERIAL 


GDI  UAL  PAOVtllONI 

Bee. 

•04  Purpose. 

60.9  Soopt. 

•04  Uctnii  requirement#, 

10.4  D#flnltlon», 

104  Xattrpimtiona, 

ntMmoNB 

S0.fi  Perion*  operntlnjj  Comm ImI on -owned 
(MltlttN. 

»0.7  oimttn. 

104  QXhrr  exemption*, 

30.0  Itxompt  concentration*. 

30.10  Certain  luminotu  timepiece* 

80.13  hock  Illuminator*  inatiUled  In  Auto¬ 
mobile  look*. 

•VKIAAL  LfC'KMnae —  APPLICATION*  VOB  UOBNRR1 

•04 10  Type#  of  lloenMt. 

•0.91  Oentnil  HctntM. 

•0.93  Application#  for  apeolfle  lloen###. 
•0.93  Ocneral  requirement#  for  leeueno#  of 
epeol&o  licensee. 

•0.94  Special  vtquimnenti  for  Imubbo#  of 
specific  hienirg. 

30  96  Quality  rnntrnl  Rampling  procedures 
under  certain  apeolflo  licence*. 

uomneiBB 

•04  i  tauance  of  apeclflo  Ho«n*ee  for  ue#  of 
byproduct  material. 

•042  Term*  and  conditions  of  lloenaee. 
•043  Ktporta  of  byproduct  material. 

•044  Expiration. 

•048  Renewal  of  license. 

1046  Amendment  of  Uoeneet  el  request  of 
licensee. 

•047  Commlaelon  action  on  application*  to 
renew  or  amend. 

•041  Inalienability  of  license#. 

•0  80  Tenon*  poMeeatn*  byproduct  material 
on  effective  date  of  refutations  in 
this  part. 

arcoaos,  txrorra  akd  marscTtoMS 
•0.41  Record*. 

80.48  Inspection. 

•0.44  T>wts. 

ItOomrATtoM  awd  a*voc*TTOif  op  LtuiHeae 
•0.81  Modification  and  revocation  of  11* 
censea. 

80  53  Right  to  withhold  or  recall  byproduct 
material. 

■NroactaesHT 
80.61  Violations. 

■cnvDtn.ee 
80.71  Schedule  A. 

60.73  Schedule  B. 

30  73  Schedule  C 

30.74  Schedule  E 

AvTKoarrv:  1 1  30.1  to  30  73  leaned  under 
*ee  161.  88  Stat  048  42  TT  8  C.  2201  Inter¬ 
pret  or  applv  81.  82.  182.  183.  08  8t«t. 
035.  053,  054.  42  D  8.  C.  3111,  2112,  2232. 
3333.  Tor  the  purposes  of  sec.  323.  88  Slat. 
058:  42  V.  8  C.  2273.  I?  30411  C t>)  and  30.32 
(0)  issued  under  sec.  181b,  88  Stat.  048:  42 
U  8  C.  2201  <b)  and  II  30.41.  30  43  and  80  49 
lasued  under  sec.  161p,  68  Stat.  050;  42 
U-  8  C.  2201  <p>. 

Sooace.  I*  30.1  to  30.  72  appear  at  21  T.  R 
213.  Jan.  11,  1958.  except  as  otherwise  noted 
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GENUAL  TAOVUIOItB 

Psnr  30— Ucenhinq  or  RvrsoovcT 
Material 

1 30.1  Purpose.  The  regulation*  In 
this  part  are  promulgated  by  the  Atomic 
Energy  Commlulon,  purauant  to  the 
Atomic  Energy  Act  of  1BS4  <80  fitat. 
#181,  to  provide  for  the  licencing  of  by¬ 
product  material. 

I  30.3  Scope.  Except  m  provided  In 
I!  30.6  to  30.8,  the  rcgulatlona  In  tine 
part  apply  to  nil  parson*  In  the  United 
States. 

1 30.3  Lice rue  requirement!.  Vo 
person  subject  to  the  rcgulatlona  In  this 
part  shall  manufacture,  produce,  trans¬ 
fer,  receive,  acquire,  own.  possess,  use. 
Import  or  export  byproduct  material  ex¬ 
cept  as  authorised  in  a  specific  or  gen¬ 
eral  license  Issued  pursuant  to  the 
regulation!  In  thla  part. 

1 30.4  Definition!.  As  used  In  thla 
part: 

<a)  ''Aot"  mean*  the  Atomlo  Energy 
Act  of  1B64,  Including  any  amendments 
thereto; 

ibi  'Byproduct  material”  u.eana  <uiy 
radioactive  material  i  except  special  nu¬ 
clear  material)  yielded  In  or  made 
radioactive  by  exposure  to  the  radiation 
Incident  to  the  prooesa  of  producing  or 
utilising  special  nuolear  material; 

;o)  "Commission”  mesne  the  Atomlo 
Energy  Commission  and  Its  duly  author¬ 
ised  representatives; 

(d)  "Curie"  means  that  amount  of 
radioactive  material  whlrh  disinte¬ 
grates  at  the  rate  of  37  billion  atom*  per 
second; 

<e)  "Human  use"  means  the  internal 
or  external  administration  of  byproduct 
material,  or  the  radiation  therefrom,  to 
human  beings: 

(f)  "License,"  except  where  otherwise 
specified  means  a  license  issued  pursuant 
to  the  regulations  In  this  part; 

tg)  "Mlcroeurie"  mean*  that  amount 
of  radioactive  material  which  disinte¬ 
grates  at  the  rate  or  37  thousand  atoms 
per  second: 

(hi  "Person"  mean*  <1'  any  Individ¬ 
ual.  corporation,  partnership,  firm,  asso¬ 
ciation,  trust,  estate,  public  or  private 
institution,  group.  Government  agency 
other  than  the  Commission,  any  State  or 
any  political  subdivision  of.  or  any  politi¬ 
cal  entity  within  a  State,  any  foreign 
government  or  nation  or  any  political 
subdivision  of  any  such  government  or 
nation,  or  other  entity ;  and  (2>  any  legal 
successor,  representative,  agent,  or 
agency  of  the  foregoing: 

■  H  "Physician"  mean*  an  Individual 
licensed  by  a  state  or  territory  of  the 
United  States,  the  District  of  Columbia 


or  the  Commonwealth  of  Puerto  Rloo  to 
dispense  drugs  In  the  practice  of  modi- 

cine; 

<J)  "Production  facility"  means  pro¬ 
duction  facility  as  defined  In  the  regula¬ 
tions  contained  In  Part  60  of  this 
chapter: 

<k)  "Research  and  development" 
means  (I)  theoretical  analysis,  explora¬ 
tion  or  experimentation:  or  13)  the  ex¬ 
tension  of  investigative  finding!  and 
theories  of  a  , -.dentine  or  technical  na¬ 
ture  into  practical  application  for  ex¬ 
perimental  and  demonstration  purposes, 
Including  the  experimental  production 
and  testing  of  models,  devices,  equip¬ 
ment.  materials  and  processes.  "Re¬ 
search  and  development"  as  used  In  this 
part  does  not  Include  the  Internal  or 
estomal  administration  of  byproduct 
material,  or  the  radiation  therefrom,  to 
human  beings: 

(1)  "Healed  source"  means  any  by¬ 
product  material  that  Is  encased  In  a 
capsule  designed  to  prevent  leakage  or 
escape  of  the  byproduct  material. 

I  Amended  | 

nimimr  !  304(11  amended  by  stibstltut- 
Ing  “a  capsule  designed  to  prevent  IssXage 
or  esrsps  or  the  byproduct  materiel"  for 
"end  n  to  be  used  In.  a  container  m  a  man¬ 
ner  Intended  to  prevent  leakage  of  the  by¬ 
product  material  -  ut  30  F.B,  I31C6.  No*.  8*. 
1600. 

<m>  "Source  material"  means  source 
material  as  defined  In  the  regulations 
contained  In  Part  40  of  this  chapter; 

in)  "Special  nuclear  material"  means 
special  nuclear  material  as  defined  In 
the  regulations  contained  In  Part  70  of 
this  chapter; 

io>  "United  States,"  when  used  In  a 
geographical  sense,  includes  all  terri¬ 
tories  and  possessions  of  tho  United 
States,  the  Canal  Zone  and  Puerto  F.lco. 

<p;  "Utilization  facility"  means  a 
utilization  laclllty  as  defined  In  tho  reg¬ 
ulations  contained  in  Part  50  of  this 
chapter: 

1  q  •  Other  terms  defined  tr  section  11 
of  the  act  shall  hnve  the  same  meaning 
when  used  in  the  regulations  In  this 
part. 

tr)  "Radiographer"  means  any  Indi¬ 
vidual  who  performs  or  who,  in  attend¬ 
ance  at  the  site  where  the  sealed  source 
or  sources  are  be  I  n  s  u*ed.  personally 

‘  •  tfi.  ■  y-  '  pf»ra’ ar.f! 

who  j.s  respond.: bit*  to  the  licensee  lor  ax* 

sunne  complinncc  with  the  requirements 
of  the  regulations  of  this  part  anti  U»r 
conditions  of  the  license. 

* s*  Radiographer's  assistant  "  means 
any  individual  who  under  the  persona) 
supervision  of  ?»  radiographer,  uses  nuho- 
crftpnie  exposure  «*•••!?  f*«  vrajprf  wnirc**‘h 
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or  related  handling  tools,  or  survey  in* 
fitrumontfi  in  radiography. 

<t>  "Radiography"  means  the  exami¬ 
nation  of  the  struct  lire  of  materials  bv 
nondestructive  methods  utilizing  scaled 
sources  of  byproduct  materials, 

<u>  '  Agreement  state"  ns  designated 
In  Part  150  of  this  chapter  means  any 
fltnto  with  which  tho  Commission  bus 
entered  into  nn  effective  agreement 
under  subsection  274. <b>  of  the  Atomic 
Energy  Act  of  1 054.  as  amended.  "Non* 
agreement  fltntc"  moans  any  other 
fitnto. 

| Added | 

Rowncn:  1304  (r),  m  nnd  ( t >  Appear  at 
3S  FP  12100.  Nov  29.  1000,  (1)  ii|>penr»  nt  37 
Fit  !3f»a.  Fob  14.  1003.  nod  "(I)"  corrected 
oft  "(il) M  at  37  F  It  21)111.  Mar.  an.  lUO'J. 

130.5  Interpretations.  Except  n»  spe¬ 
cifically  authorized  by  tho  Commliwlon 
in  writing,  no  Interpretation  of  the 
moaning  of  tho  regulations  in  this  part 
by  any  officer  nr  employee  of  tho  com¬ 
mission  other  than  a  written  Interpre¬ 
tation  by  the  Ocncral  Counsol  will  bo 
recognized  to  be  binding  upon  tho  Com¬ 
mission. 

r.xr.ttt'TioNn 

I  30.0  Person j  nprrnf liifj  Cmnmh.tfon- 
oimtcd  facilities.  Any  person  Is  exempt 
from  tho  requirements  for  a  license  set 
forth  In  section  01  or  02  of  the  act  and 
from  tho  muh> lions  in  thin  part  to  tho 
oxtent  that  such  person  operates  Com¬ 
mission-owned  plants  and  laboratories 
on  behalf  of  the  Commission.  In  nny 
such  case,  auch  iwrson'fi  obligations  with 
reRpcct  to  tho  byproduct  mnterial  are 
covered  by  tho  applicable  contrnct  ho- 
tween  such  person  and  tho  Commission. 

1 30.7  Carriers.  Common  nnd  con¬ 
tract  carriers  and  tho  United  States  Pont 
Office  Department  are  exempt  from  tho 
regulations  in  thin  part  nnd  the  require¬ 
ments  for  a  license  sot  forth  in  section 
si  of  tho  act  to  the  extent  that  they 
transport  byproduct  material  in  tho 
regular  course  of  their  business  as 
carriers. 

J  30  8  Other  exemptions.  The  Com¬ 
mission  may  upon  tho  application  of  any 
interested  person,  or  upon  its  own  initia¬ 
tive.  exempt  certain  classes  or  quanti¬ 
ties  of  byproduct  material  or  kinds  of 
uses  or  users  from  the  requirements  for 
a  licence  set  forth  in  section  81  of  the 
act  and  In  the  regulations  in  this  part, 
when  It  makes  a  finding  that  tho  exemp¬ 
tion  of  such  clnsses  or  quantities  of  such 
material  or  such  kinds  of  ires  or  use*-s 
will  not  constitute  an  unreasonable  risk 
to  the  common  defense  and  security  and 
to  the  health  and  safety  of  tho  public. 

5  30  9  Exempt  roncrntrat:ons.  <o> 
Except  as  provided  in  J  30  32 1  f  i .  any  per¬ 
son  is  exempt  Pom  the  reou:re*nents  for 
n  license  set  forth  in  section  81  of  the 
Act  and  from  the  regulations  in  this  part 

possesses,  uses,  transfers,  owns  or  ac¬ 
quires  products  or  materials  containing 
byproduct  material  in  concentrations  not 
111  excess  cf  those  listed  in  5  30  73. 

<  l>«  This  section  shall  not  be  deemed 
to  authorize  the  import  of  byproduct 


material  or  products  containing  byprod¬ 
uct  roatomi. 

[ Added | 

Howict:  J  30.9  appears  at  88  F  it.  7078. 
Aug-  17. 1000 

I  90.10  Certain  luminous  timepieces. 
(a)  Except  for  persona  who  apply  trlt* 
turn  to  luminous  timepieces  or  hands  or 
dials  and  persons  who  Import  for  sale 
or  distribution  luminous  timepieces  or 
hands  or  dials  containing  tritium,  nny 
person  Is  exempt  from  the  requirements 
for  a  JJrom*  set  forth  In  auction  61  of 
the  Act  and  from  the  regulations  in 
Parts  20  and  30  of  this  chapter  to  the 
oxtent  that  such  person  receives,  pos¬ 
sesses,  u.*:os,  transfers,  °x ports,  owns  or 
acquires  luminous  timepieces  or  hands  or 
dials  cnmaitiir?  tritium. 

<b)  Any  person  who  desires  to  apply 
tritium  to  luminous  timepieces  or  hands 
or  dials  for  sale  or  distribution,  or  desires 
to  import  for  rale  or  distribution  lumi¬ 
nous  tlmop!oe"R  or  handi  or  dials  con¬ 
taining  tritium,  should  apply  for  a  spe¬ 
cific  ||ccn/»o.  pursuant  to  130.24 Mi .  which 
license  Mutes  that  the  luminous  time¬ 
pieces  or  hands  or  dials  may  be  distrib¬ 
uted  by  tho  licenroo  to  persona  exempt 
tn>m  tho  regulation:!  pursuant  to  para¬ 
graph  of  this  section. 

I  Ad«1cit  | 

Kormcr;  130  10  appears  M  30  Fit.  13730, 

1*0. 13,  1DOO. 

I  30.12  l.tjck  W.uminaturs  instated  in 
automobile  locks.  Any  person  Is  exempt 
from  uk*  requirement  h  for  a  license  set 
forth  In  Fcction  81  of  the  Act  nnd  from 
the  regulations  In  Purl  20  of  this  chapter 
and  Oils  part  to  tho  extent  that  he  re¬ 
ceives.  possesses,  uses,  transfers,  exports, 
owns  or  acquires  lock  Illuminators  each 
containing  not  more  than  10  mJIllcurles 
of  tritium  installed  in  nn  automobile 
lock.  The  manufacture,  installation  into 
automobile  locks,  or  importation  for  sale 
or  distribution  of  lock  illuminators 
whether  or  not  installed  In  automobile 
locks,  is  not  included  in  this  exemption, 
but  may  be  authorized  by  a  specific  li¬ 
cense  under  the  provisions  of  this  part. 
(Added | 

Forncr:  130  12  npperu-B  nt  20  Fit.  10473. 
Nov  7.  leoi. 

GENERAL  LICENSES;  APPLICATIONS  FOR 
LICENSES 

J  30.20  Typer  of  licenses.  « a>  Licenses 
for  byproduct  material  arc  ol  two  types: 
general  and  specific.  The  general  li¬ 
censes  provided  in  5  30  21  are  effective 
without  the  filing  of  applications  with 
the  Commission  or  the  Issuance  of  li¬ 
cencing  documents  to  particular  persons. 
Specific  licenses  are  Issued  to  named 
persons  upon  applications  filed  pursuant 
to  the  regulations  In  tills  part. 

|  30.21  General  licenses,  (a)  A  gen¬ 
eral  license  is  hereby  issued: 

ill  To  transfer,  receive,  acquire,  own. 
possess  and  use  byproduct  material  In¬ 
corporated  jr.  a  device  cr  nqj;prr.cnt 
which  is  listed  In  J  30  71  and  has  been 
manufactured  pursuant  to  o  specific  li¬ 
cense  Issued  by  the  Commission. 

<2>  To  transfer,  receive,  acquire,  own. 
possess,  use  and  import  the  quantities  of 
byproduct  materials  listed  in  J  30  72. 


provided  that  no  person  shall  at  any  one 
time  possess  or  use,  pursuant  to  the  gen¬ 
eral  licensing  provisions  of  this  para¬ 
graph,  more  than  ft  total  of  ten  auch 
scheduled  quantities. 

tb>  Tho  general  licenses  provided  In 
this  section  are  subject  to  the  provision! 
Of  Si  30.32  to  30.72,  inclusive  of  the 
regulations  in  this  part  and  are  sub- 
Jcot  to  tho  regulations  contained  In  Part 
20  of  this  chapter-'  In  addition,  person! 
who  transfer,  receive,  acquire,  own,  poa- 
sens,  use  or  import  scheduled  Items  and 
quantities  of  byproduct  material  pur¬ 
suant  to  tho  genornl  licenses  provided  in 
paragraph  <iv)  of  this  section. 

(1?  Shall  not  effect  an  increase  in  the 
radioactivity  of  said  scheduled  items  or 
quantities  by  adding  other  radioactive 
material  thereto,  by  combining  by¬ 
product  material  from  two  or  more  sueh 
Items  or  quantities,  or  by  altering  them 
in  any  other  manner  so  ns  to  increase 
thereby  tho  rale  of  rndlatlon  therefrom: 

Shall  not  administer  externally  or 
internally,  or  direct  tho  administration 
of,  said  scheduled  Items  or  quantities  or 
any  part  thereof  to  a  human  being  for 
any  purpose,  including,  but  not  limited 
to.  diagnostic,  therapeutic,  and  research 
purpor.ca. 

13)  Shall  not  add,  or  direct  the  addi¬ 
tion  of,  said  scheduled  Items  or  quanti¬ 
ties  Dr  any  part  thereof  to  any  food, 
boverngo.  cosmetic,  drug,  or  other  prod 
uot  designed  for  ingestion  or  Inhalation 
by,  or  application  to.  a  human  being; 

(4)  Shall  not  Include  snid  scheduled 
items  or  quantities  or  any  part  thereof 
In  any  device,  Instrument,  apparatus 
'Including  component  parts  and  acces- 
■orios  thereto)  intended  for  use  in  diag¬ 
nosis.  treatment  or  prevention  of  disease 
in  human  beings  or  nnimuln  or  otherwise 
Intended  to  affect  the  structure  or  nny 
function  of  tho  body  of  human  beings 
or  animals.’ 

»c)M)  8ubject  to  the  provisions  of 
subparagraphs  (3)  to  (6)  of  this  para¬ 
graph  (O.  a  gonernl  license  Is  hereby 
Issued  to  own.  receive,  acquire,  possess 
and  use  byproduct  material  when  con* 
taJnotf  in  devices  designed  and  manufac¬ 
tured  for  the  purpose  of  detecting 
mearurlne  gauging  or  controlling  thick¬ 
ness.  density,  level,  interface  location 
radiation  icaknce.  or  minV.tntJve  o% 
quantitative  chemical  composition,  or  for 
producing  light  or  nn  ionized  atmosphere. 

f2>  The  general  license  contained  in 
.<ubpnrn"raph  » I  *  of  this  paragraph  «c> 
applies  omy  to  devices  which  have  been: 

•  I1  Manufactured  In  accordance  with 
ihe  specifications  contained  in  a  specific 
license  issued  by  the  Commlsr:on  to  the 
manufacturer  of  the  device  puisuant  to 
1  30.24  f>.  or,  in  accordance  with  the 
specifications  contained  in  a  specific  li¬ 
cense  Issued  to  the  manufacturer  by  an 
agreement  State;  and 

•  it  *  Installed  on  the  premises  of  the 

»•  ■  :.-.m  -  e.  :  r.  h :r.cci 
to  install  such  devices  under  a  specific 
license  issued  to  the  mstaller  by  the 


A**f;'.d  n  :•  dire -ted  particularly  to  the 

p’  ■  •  *  f  •u.w  ns  :r.  p.ir:  20  or 

‘.a:*  c)..i:  "r  %:..rh  r-ia'c  *  ,  the  labefiinr  <">f 
containers 
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Commission  pursuant  to  this  part  or  by 
An  Agreement  Stale,  provided  that  the 
specific  license  referred  to  in  subdivision 
<l>  of  this  subparagraph  <2)  contains 
provisions  authorizing  the  transfer  of 
such  devices  to,  and  the  installation  of 
such  devices  In  the  prenises  of.  general 
licensees. 

<3>  Tho  general  license  contained  In 
subparagraph  <1  j  of  this  paragraph  to 
applies  only  to  devices  which  <l>  are  la¬ 
beled  in  accordance  with  the  provisions 
of  the  specific  license  which  authorlzea 
the  distribution  of  the  device  to  general 
licensees,  and  (10  bear  a  label  contain¬ 
ing  tho  following  or  a  substantially  blm- 
llar  statement  which  contains  tho 
information  called  for  in  tho  following 
statement; 

ThU  (levies,  gen.rftlly  llecimfl  nMnusnt 
to  I  30-31/0)  of  10  CFlt,  Part  30.  has  been 
manufactured  and  distributed  pursuant  to 

llconot  No  . liturd  by  . 

{insert  either  "Atomic  Energy  CommPilon" 
nr  nuns  of  ngrarmont  Btsto,  whln&ever  U 
Appllosblfl) 


( Nsrne  of  supplier) 

(41  Persons  who  own.  rccolvc.  acqulro. 
possess  or  uso  a  device  pursuant  to  tho 
general  license  contained  in  subpara¬ 
graph  f  P  of  this  paragraph  <oj  : 

d>  Shall  not  transfer,  abandon  or  dis¬ 
pose  of  the  device,  except  by  transfer  to 
a  person  authorised  by  a  specific  Uccnso 
from  the  Commission  or  n.i  agreement 
State  to  rccolvc  such  device , 

tU)  ShoJl  assure  that  all  labels  affixed 
to  tho  device  at  tho  lime  of  receipt  and 
bearing  the  statement.  "Removal  of  this 
label  Is  prohibited  by  regulations  of  tho 
Atomic  Energy  Commission  *,  are  main¬ 
tained  thereon  rmd  shall  comply  with  all 
Instructions  contained  In  such  labels; 

(1U>  Shall  have  tho  device  tested  for 
leakage  of  radioactive  material  and 
propor  operation  of  the  on-off  mecha¬ 
nism  and  indicator,  if  any,  at  no  longer 
than  six-month  intervals ;  provided  that 
devices  containing  only  krypton  need  not 
be  tested  for  leakage,  and  devices  con¬ 
taining  only  tritium  need  not  be  tested 
for  any  purpose; 

Uvi  Shall  have  the  tests  required  by 
subdivision  <U1>  of  this  subparagraph 
and  all  other  services  involving  the  radio¬ 
active  material,  Its  shielding  and  con¬ 
tainment  performed  by  the  supplier  or 
other  person  holding  a  specific  license 
from  the  commission  or  an  agreement 
State  to  manufacture,  install  or  service 
such  devices; 

(v)  Shall  maintain  records  of  all  testa 
performed  on  the  devices  as  required  un¬ 
der  this  section,  including  the  dates  and 
results  of  the  testa  and  the  names  of 
the  persons  conducting  the  testa; 

<vl>  Upon  the  occurrence  of  a  failure 
of  or  damage  to.  or  any  indication  or  a 
possible  failure  of  or  damage  to,  the 
shielding  or  containment  of  the  radio¬ 
active  material  or  the  on-off  mechanism 
or  indicator.  she’1  ‘mined lately  suspend 
operation  of  th*  device  until  it  has  been 
repaired  by  the  supplier  or  other  person 
holding  a  specific  license  from  the  Com¬ 
mission  or  an  agreement  Slate  to  man¬ 
ufacture,  Install  or  service  such  devices, 
or  disposed  of  by  transfer  to  a  person 


authorized  to  receive  the  byproduct  ma¬ 
terial  coiiumcd  In  the  device;  and 

<vll>  Shall  be  exempt  from  ihe  re¬ 
quirements  of  Pail  20  of  thlH  chapter, 
except  that  such  persona  shall  comply 
with  the  provisions  of  1120  402  and 
20.403  of  this  chapter. 

<&>  The  general  Uccnso  provided  m 
subparagraph  «1>  of  this  paragraph  > c r 
Is  subject  to  the  provisions  of  t  f  30  32  to 
30-12.  Inclusive:  Provided,  That  per* on* 
who  possess  byproduct  material  pursuant 
to  this  general  licence  shall  not  export 
such  byproduct  material  without  a 
specific  license  from  tho  Commission 
authorizing  such  export. 

<0>  Any  person  who  holdn  a  specific 
license  issued  by  an  agreement  8tato 
authorizing  tho  holder  to  manufacture, 
install  or  service  a  device  described  in 
subparagraph  <|j  of  this  paragraph  to 
within  such  agreement  State  Is  hereby 
granted  a  general  license  tu  iiutlull  «nd 
service  such  dovlco  in  any  nonagreement 
State:  Provid'd,  That: 

(1)  fluoh  person  shall  file  a  report 
with  tho  Director,  Division  of  Licensing 
and  Regulation.  Atomlo  Energy  Com¬ 
mission,  Washington  2fl,  DC  ,  within  30 
days  after  the  end  of  each  calendar 
quarter  In  which  any  device  lr.  trans¬ 
ferred  or  instilled.  Each  such  report 
shall  identify  each  general  licensee  by 
name  and  address,  tho  typo  of  dovlco 
transferred,  and  tho  quantity  and  type 
of  byproduct  material  contained  In  tho 
device. 

<ll)  The  device  has  been  manufac¬ 
tured.  labelled,  Installed,  ana  serviced  in 
accordance  with  applicable  provisions  of 
the  specific  license  Issued  to  such  person 
by  iho  agreement  suite; 

'111)  Such  person  assures  that  any 
labels  required  to  be  affixed  to  tho  dovlco 
under  regulations  of  the  agreement 
State  which  licensed  manufacture  of  tho 
device  bear  a  statement  that  "Romovnl 
of  this  label  Is  prohibited  by  the  regula¬ 
tions  of  the  Atomic  Energy  Commission". 

Uv>  Shall  furnish  to  each  general 
licensee  tc  whom  ho  transfers  such  de¬ 
vice  or  on  whose  premises  he  installs 
such  device  a  copy  of  the  general  license 
contained  In  |30  2t'C>. 

|  Amended) 

3c*7fc«:  paragraph  (c)  of  1  30  21  la 
amended  as  »et  forth  above  at  27  FJt.  1360, 
Feb.  14.  wea 

«dwl>  A  general  license  is  hereby  is¬ 
sued  to  own.  receive,  acquire,  possess  and 
use  tritium  contained  in  luminous  safety 
devices  for  use  in  aircraft,  provided  each 
device  contains  not  more  than  four 
curies  cf  tritium  and  that  each  device 
has  been  manufacture'!,  asfemblod  or 
imported  in  acc^danee  with  a  license 
:mdrr  •»:»  ;  of  t  24  • 

2  Persons  u  ho  ow  n  :  •  c-  , .  e  ac  qu  : :  <* 
possess  or  use  luminous  safety  devices 
pursuant  to  the  general  license  in  sub- 
paragraph  ■  1  ■  of  this  paragraph  are 
exempt  from  the  icquii  viiiriits  of  Part  20 
of  this  chapter,  except  that  they  shall 
complv  with  the  provisions  of  11  -0  402 
and  20  403  of  this  chapter 

•3’  This  general  license  do*1*  rot 
authorize  the  manufacture,  assemb.y 


repair  or  import  of  luminous  safety  de¬ 
vices  containing  tritium. 

« 4  ■  This  gen  oral  license  does  not  au¬ 
thorize  tho  export  of  luminous  safety 
devices  containing  tritium  except  in  ac- 
eoi dunce  with  the  pioYhlon#  of  1  30.33. 

I  A>id<  d  | 

ho«  m  r  1  :>0  21  til  i  upf.cfifi  at  27  Y  It  2304. 
M»r  M 

1  30  22  Application!  for  tpectflc  Jf- 
ceni^j,  <a»  Applications  for  specific 
licenses  shall  be  filed  on  Form  A  EC  313. 
"Application  for  Uy-Producl  Material 
License",  with  tho  United  States  Atomlo 
Energy  CommU  lon,  1717  1!  Street  NW.. 
Washington,  D  C  Attention:  Isotopes 
Division,  and  shall  set  forth  Ihe  Infor¬ 
mation  called  for  by  the  form,  informa¬ 
tion  contained  in  provloui  applications, 
statements  or  reports  filed  with  the  Com¬ 
mission  m»v  be  Incorporated  by  refer¬ 
ence.  provided  that  such  references  are 
clear  and  spccifio. 

|Am«nded| 

Cm  hob:  Paragraph  l»i  of  I  3023  amanded 
by  subitltuting  "1717  II  fittest  KW ,  Wash¬ 
ington,  U.  O.r  for  Office  Hot  I  Oak 

nidic,  Torinraacd"  at  33  F.  It.  1123.  Feb-  21. 
IMB. 

<b)  The  Commission  may  at  any  time 
after  tho  filing  of  the  original  applica¬ 
tion.  and  before  the  expiration  of  tho 
license,  require  further  statements  in 
order  to  enable  the  Commission  to  de¬ 
termine  whothpr  tho  application  ahould 
be  granted  or  denied  or  whether  a  U- 
censo  should  bo  modified  or  revoked. 

<o)  Each  application  shall  be  signed 
by  the  applicant  or  licensee  or  a  person 
duly  authorized  to  act  for  and  on  hli 
behalf. 

f  Amended) 

Cmwoi:  Paragraph  (e>  of  |  5032  amended 
by  deleting  word*  "under  oath  or  affirmation" 
after  words  "■Igned"  at  21  F.  R.  7265.  AtpV 
25.  1358- 

<d>  An  application  for  license  filed 
pursuant  to  the  regulations  In  this  part 
will  be  considered  also  as  an  application 
for  licenses  authorizing  other  activities 
for  which  licenses  are  required  by  the 
act.  provided  that  the  .application  speci¬ 
fies  the  additional  activities  for  which 
licenses  arc  requested  and  complies  with 
regulations  of  the  Commission  as  to  ap¬ 
plications  lor  such  licenses. 

5  30  23  General  requirements  lor  is¬ 
suance  cf  spivif Sc  licenses.  An  applica¬ 
tion  for  a  specific  license  will  be  ap¬ 
proved  Jf: 

'a*  The  application  Is  for  a  purpose 
authorized  by  the  act;  and 

<b>  The  applicant’s  proposed  equip¬ 
ment  and  facilities  are  adequate  to  pro- 

*.  »'t  health  nr.'i  n:.r..m:zc  danger  to  ::fc 
property,  and 

( c  >  The  applicant  Is  qualified  b7 
training  and  experience  to  use  the  ma¬ 
terial  for  the  purpose  requested  in  such 
manner  as  to  protect  health  and  mini¬ 
mize  danger  to  1,#p  nr  property:  and 
d  The  applicant  satisfies  any  ap,pil* 
cable  special  requirements  conlamed  in 
J  30  24 


June  1,  1962 


5  30.23 
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J  30.24  Special  requirements  for  Issu¬ 
ance  of  spcctiic  ffumtin 

use  In  ItMhf  tifiona.  An  application  by 
an  institution  for  it  Kpccific  limn.se  lor 
human  usit  will  bo  approved  if: 

<1)  The  applicant  satisfies  the  «nn 
••rnl  requirements  flpcclfied  in  I  30.23; 
And 

(2i  Tho  applicant  han  appointed  a 
medical  isotopes  committee  of  at  hast 
throe  members  to  evaluate  all  proposal 
for  rosonreh.  dlngnosta,  and  therapeutic 
use  of  radioisotopes  within  that  Institu¬ 
tion.  Membership  nf  the  commltteo 
should  Include  physicians  expert  in  In¬ 
ternal  medicine,  hematology,  therapeu¬ 
tic  radiology,  and  a  person  experienced 
in  assay  of  radioisotopes  and  protection 
against  ionizing  radiations;  And 

(3)  The  applicant  possesses  adenuate 
facilities  for  the  clinical  care  of  patients; 
And 

(4)  The  physician  designated  on  the 
application  as  the  Individual  user  has 
substantial  experience  in  the  proposed 
use.  the  handling  and  administration  of 
radioisotopes  and.  whero  applicable,  tho 
clinical  management  of  radioactive 
patients:  and 

(0)  If  the  application  Is  for  a  license 
to  use  unspecified  quantities  or  multiple 
types  of  byproduct  material,  the  appli¬ 
cant  has  previously  received  a  reason¬ 
able  number  of  licenses  for  a  variety  of 
byproduct  materials  for  a  variety  of 
human  twos. 

(h>  Mcensfny  of  individual  physicians 
for  human  use,  An  application  by  an 
Individual  physician  for  a  specific  license 
for  human  use  will  be  approved  if  the 
applicant: 

(1)  Satisfies  tho  general  requirement* 
specified  in  I  30.23: 

(2)  The  applicant  has  access  to  n  hos¬ 
pital  possessing  adequate  facilities  to 
hospitalise  and  monitor  the  applicant's 
radioactive  patients  whenever  It  U 
advisable:  and 

(3)  The  applicant  has  extensive  ex¬ 
perience  In  the  proposed  use.  the  han¬ 
dling  and  administration  of  radioiso¬ 
topes.  and  where  applicable,  the  clinical 
management  of  radioactive  patients. 
(Tho  physician  shall  furnish  suitable 
evidence  of  such  experience  with  his  ap¬ 
plication.  A  statement  from  the  med¬ 
ical  Isotope  committee  in  tho  Institution 
whoro  he  acquired  his  experience,  indi¬ 
cating  Its  amount  and  nature,  may  be 
submitted  as  evidence  of  such  experi¬ 
ence.) 

(c>  H  Human  use ”  of  scaled  sources. 
An  application  for  a  specific  license  for 
uso  of  a  scaled  source  for  human  use 
will  be  approved  If: 

O)  The  applicant  satisfies  the  gen¬ 
eral  requirements  specified  in  I  30.23; 
and 

(2)  The  applicant  or.  if  the  applica¬ 
tion  is  made  by  an  Institution,  the  Indi¬ 
vidual  user  fl*  has  specialized  training 
in  she  therapeutic  use  of  the  radioactive 
device  considered  (teletherapy  unit,  beta 
applicator,  etc.)  or  has  experience  equiv¬ 
alent  to  such  training;  and  <1J)  is  a 
physlclan. 

(d  i  Af  uiffpfr  Quantities  or  types  r.f  by. 
product  material  tor  use  In  research  and 
ri*t eiopm ent.  An  application  for  a  spe¬ 


cific  license  for  multiple  quantities  or 
typos  of  byproduct  material  lor  use  In 
research  and  development  will  be  ap¬ 
proved  If: 

( 1 )  Tho  applicant  satisfies  the  gen¬ 
eral  requirements  specified  in  J  30.23; 
und 

(2)  Tho  applicant  lmn  received  a  rea¬ 
sonable  number  of  licenses  for  a  variety 
of  radioisotopes  for  a  variety  of  research 
and  development  uses;  and 

(3)  Tho  applicant  has  established  an 
Isotope  committee  (composed  of  such 
persons  as  a  radiological  safety  olbcer,  a 
representative  of  the  business  office,  and 
one  or  more  persons  trained  or  oxiwrl- 
encctl  in  the  safe  use  o*  radioactive  ma¬ 
terials)  which  will  revlow  and  approve, 
In  advance  of  purchase  of  radioisotopes, 
proposals  for  such  uses;  and 

(4  >  The  applicant  has  appointed  a  ra¬ 
diological  safety  olllcor  who  will  advlso 
on  or  bo  available  for  advice  and  assist¬ 
ance  on  radiological  safety  problems. 

(e)  Multiple  quantities  or  types  of  by¬ 
product  material  for  use  In  proceulnp. 
An  application  for  a  specific  license  for 
multlplo  quantities  or  types  of  byprod¬ 
uct  material  for  use  In  processing  for 
distribution  to  other  authorised  persons 
will  bo  approved  If  : 

( 1 )  Tho  applicant  satisfies  the  general 
requirements  specified  In  1  30.33:  and 

*2)  Tho  applicant  hr-i  received  o  rea¬ 
sonable  number  of  licenses  for  process¬ 
ing  and  distribution  of  a  variety  of  ra¬ 
dioisotopes  ;  and 

(3)  Tho  applicant  hAs  Appointed  a 
radiological  safety  officer  who  will  advlso 
on  or  bo  available  for  advice  and  assist¬ 
ance  on  radiological  safety  prohirnna. 

(f)  Dfjfrtbuflon  of  devices  to  persons 
generally  licensed  under  I  J0.2i<c>,  An 
application  for  a  specific  license  to  dis¬ 
tribute  certain  devices  of  the  types 
enumerated  In  I  30  21(c)  to  persons  gen¬ 
erally  licensed  und  r  |  30.21(C)  will  be 
approved  If: 

(1)  The  applicant  satisfies  the  general 
requirements  specified  in  I  30.23;  and 

(2)  The  applicant  submits  sufficient 
information  relating  to  the  design,  man¬ 
ufacture,  prototype  testing,  quality  con¬ 
trol  procedures,  labeling,  proposed  uses 
and  potential  hazards  of  the  device  to 
provide  reasonable  assurance  that: 

(1)  The  byproduct  material  contained 
In  the  device  will  not  be  lost: 

(il)  That  no  person  would  receive  a 
radiation  exposure  to  a  major  portion  of 
his  body  In  excess  of  0  5  rem  in  a  year 
under  ordinary  circumstances  of  use: 

(ill)  The  device  can  be  safely  operated 
by  persons  not  having  training  in  radio¬ 
logical  protection;  and 

tlv)  The  byproduct  material  within 
the  device  would  not  be  accessible  to  un¬ 
authorized  persons. 

(3)  In  describing  the  label  or  labels 
and  contents  thereon  to  be  nthxed  to  the 
device,  the  applicant  should  separately 
Indicate  those  instructions  and  precau¬ 
tions  which  are  necessary  to  assure  safe 
operation  of  the  device  Such  instruc¬ 
tions  and  precautions  must  be  contained 
on  labels  bearing  the  statement.  "Re¬ 
moval  of  this  label  prohibited  bv  regula¬ 
tions  of  the  Atomic  Energy  Commission." 


(Added! 

ftounn  1  'jujiti)  appeuro  at  24  F4t.  »O0O. 
fuU.  12.  I  MU. 

f(P  Vsc  of  scaled  sources  in  radlog - 
raphy.  An  application  for  a  specific) 
lleen  'O  for  ire  of  scaled  sources  In  radi- 
fgriiphy  will  be  approved  If: 

(1)  The  applicant  satisfies  the  gen¬ 
eral  requirements  specified  Ui  1  30.23; 
and 

(2>  Tho  applicant  will  have  an  ade¬ 
quate  pron  rum  for  training  radiog¬ 
raphers  and  radiographers1  assistants 
und  submits  to  the  Commission  a  sched¬ 
ule  or  d’.-ncr  union  of  Mich  program  which 
specifies  tho: 

U>  Initial  training; 

M!>  Periodic  training; 

(111)  On-tho-Job  training; 

(|v>  Mrann  to  bo  used  by  the  licensee 
to  doterm'nc  the  radiographer's  knowl¬ 
edge  and  unrHrr, landing  of  and  ability 
to  comply  with  Commission  regulations 
and  licensing  requirement?!,  and  tno  op¬ 
erating  and  emergency  procedures  of 
the  applicant; 

(vi  Means  to  be  used  by  the  licensee 
to  determine  the  radlographor’s  assist- 
unfs  knowledge  und  understanding  of 
and  ability  to  comply  with  the  operating 
and  emergency  procedures  of  the  ap¬ 
plicant;  and 

<3>  The  applicant  has  ostabli'hcd  and 
submits  to  the  Commission  satisfactory 
written  operating  and  emergency  pro¬ 
cedures  ns  described  in  I  31.202  of  thla 
chapter;  and 

(4)  The  applicant  will  have  an  ade¬ 
quate  Internal  Inspection  system,  e.r 
other  management  control,  to  assure 
that  Commission  llccnso  provisions. 
Commission  regulations,  and  the  appli¬ 
cant's  operating  nnd  emergency  proce¬ 
dures  are  followed  by  radiographers  and 
radiographers’  assistants;  and 

(5)  The  applicant  submits  a  descrip¬ 
tion  of  Its  overall  organizational  struc¬ 
ture  pertaining  to  the  radiography  pro¬ 
gram,  Including  specified  delegations  of 
authority  and  responsibility  for  opera¬ 
tion  of  the  program ;  and 

(0)  The  applicant  who  desires  to  con¬ 
duct  his  own  leak  tests  has  established 
adequate  procedures  to  bo  followed  In 
lea*  testing  sealed  sources,  for  possible 
leakage  end  contamination  and  submits 
to  the  Commission  a  description  of  such 
procedures  including: 

(l>  Instrumentation  to  be  used. 

(in  Method  of  performing  test.  e.g.. 
points  on  equipment  to  be  smeared  and 
method  of  taking  smear,  and 

•  lin  Pertinent  experience  of  the  per¬ 
son  who  will  perform  the  test 

[Added) 

£o~*cf  I  30  24  .'E  I  appear!  n  25  fR.  12189. 
SV  v  29.  1060 

•  «i  L'.cevi'.no  Mi*5  *-an*fer  c  f  product* 

C  ni».y  •  -r.- ■  rm  i*r.  ?:  m  of  by¬ 

product  material.  •  1  -  An  application  for 
a  specific  license  to  transfer  possession 
or  control  of  products  or  materials  con¬ 
taining  exempt  concentrations  of  by¬ 
product  materia!  which  the  transferor 
has  introduced  Lr.to  the  product  or  mate¬ 
rial  be  approved  if  the  applicant: 
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U)  Satisfies  the  general  requirement 
epecified  In  i  30.23; 

(H)  Submit  a  description  of  the  prod¬ 
uct  or  material  Into  which  the  byproduct 
material  will  be  Introduced,  intended  use 
of  tho  byproduct  material  and  tho  prod¬ 
uct  into  which  It  Is  introduced,  mchod 
of  introduction,  Initial  concentration  of 
the  byproduct  material  In  tho  product 
or  material,  control  methods  to  n.u»u*c 
that  no  more  than  tho  specified  concen¬ 
tration  Is  Introduced  Into  tho  product 
or  imitoriul,  estimated  time  interval  be¬ 
tween  introduction  and  transfer  of  the 
product  or  material,  and  estimated  con* 
centratlon  of  tho  radloisotopo  in  tho 
product  or  material  at  the  tltno  of  trans¬ 
fer  by  the  llcenwo;  and 

(HD  Provides  rcn..onublo  wsuranco 
that  the  concentrations  of  tho  byproduct 
material  at  tho  tlrno  of  transfer  will  not 
exceed  the  concentrations  In  I  30.73.  that 
reooncentraticm  of  the  byproduct  mate¬ 
rial  In  concentrations  exceeding  thoso  in 
I  30.73  Is  not  likely,  that  the  product  or 
material  Is  not  likely  to  be  inhaled  or 
Ingested,  and  that  use  of  lower  concen¬ 
tration*  In  nut  fcanlble. 

(2)  Each  person  licensed  under  thin 
paragraph  shall  file  an  annual  report 
with  tho  Director.  Division  of  Mcemlng 
and  Regulation,  describing  the  klndn 
and  quantities  of  products  transferred, 
tho  concentration  of  byproduct  material 
contained  nnd  tho  quantity  of  byproduct 
material  transferred  during  the  report¬ 
ing  periuii.  Kucii  tepuil  ahull  be  Tiled  rvs 
of  Juno  30  nnd  shall  be  filed  within  30 
daya  thereafter. 

( Added | 

Bouact  I  30.34 1 h )  appears  at  20  P.R.  7870. 
Aug.  17,  1900. 

(I)  Certain  luminous  timepieces.  An 
application  for  n  specific  license  to  apply 
tritium  contained  In  luminous  com¬ 
pounds  to  timepieces  or  hands  or  dials, 
or  to  import  timepieces  or  hands  or  dlnla 
containing  tritium  for  use  pursuant  to 
I  30.10  will  bo  approved  If:  <1>  The  ap¬ 
plicant  satisfies  the  general  requirements 
specified  in  J  30  23  and  <2>  the  applicant 
submits  sufficient  Information  relating  to 
the  chemical  and  physical  composition 
and  characteristics  of  the  luminous  com¬ 
pound^),  the  method  of  application  of 
each  compound,  quality  control  proce¬ 
dures  and  prototype  testing  of  luminous 
dials,  and 

<D  The  tritium  is  bound  in  the  lumi¬ 
nous  compound  In  a  non-water-scluble 
and  non-Iabile  form  and  the  compound 
is  bound  to  the  dials  or  hands.  The  trit¬ 
ium  wifi  be  considered  to  be  properly 
bound  to  the  dials  and  hands  if  there  Is 
no  visible  flaking  rr  chippln*  and  the 
total  loss  of  tritium  dors  not  exccrd  5 
percent  of  the  total  tritium  when  proto¬ 
type  dials  and  hands  are  subjected  to 
the  following  tests  in  the  order  specified 
below: 

<ai  Attachment  of  dials  to  a  vibrating 
fixture  and  vibration  at  a  rate  of  not  les-- 
than  2S  cycles  per  second  end  a  vibration 
acceleration  of  not  less  than  20  fer  a 
period  of  not  less  than  one  hour  and 

<b)  Attachment  of  the  hub  ends  of 
the  hands  to  a  clamp  and  bending  of 


hands  over  e  one-inch  diameter  cylinder; 
and 

(c)  Total  immersion  of  tho  dials  and 
hands  used  In  the  tests  described  In  ia> 
and  <b)  of  this  subdivision  In  100  milli¬ 
liters  of  water  at  room  temperature  for 
a  period  of  24  consecutive  hours  and 
analysis  of  tho  test  water  for  Us  radio¬ 
active  material  content  by  liquid  scintil¬ 
lation  counting  or  other  equally  sensitive 
method. 

<11  >  Not  tnoro  than  a  total  of  25  mllli- 
curiesof  tritium  will  be  applied  per  llme- 
pleco;  and 

(fill  Not  moro  than  a  total  of  5  milll- 
curlcs  of  tritium  will  bo  applied  per  hand 
and  not  more  than  15  millicurles  will  ba 
applied  por  dial  (bezels  when  used  shall 
be  considered  as  part  of  the  dial) . 

| Added | 

Houses:  1  30.34(1)  appears  at 30  Pit.  12730. 

Drq.  13,  IDCO. 

<J»  Luminous  safely  devices  for  use  fn 
aircraft,  <  1 »  An  application  for  a 
specific  license  to  manufacture,  assem¬ 
ble.  repair  or  import  luminous  safety 
devices,  for  distribution  to  persons  gen¬ 
erally  licensed  under  1  30.21  'di,  will  bo 
approved  if: 

(l)  Tho  applicant  .satisfies  the  genera) 
requirement*  specified  In  1  30.23; 

<il>  The  applicant  submits  sufficient 
Information  regarding  each  device  per¬ 
tinent  to  evaluation  of  the  potential  ra¬ 
diation  exposure,  including: 

<a)  Chemical  and  physical  form  nnd 
maximum  quantity  of  tritium  in  each 
device; 

ift)  DetnilB  of  construction  and  design: 

<c>  Details  of  the  method  of  binding 
or  containing  the  tritium. 

<d>  Procedures  for  and  results  of  pro¬ 
totype  testing  to  demonstrate  that  the 
tritium  will  not  be  released  to  the  en¬ 
vironment  under  the  most  severe  condi¬ 
tions  likely  to  bo  encountered  In  normal 
use; 

<e>  Any  quality  control  procedures 
proposed  as  alternative*  to  those  pre¬ 
scribed  by  subparagraph  - 2 *  •  IS  •*  of  this 
pnragrnph; 

</»  Any  additional  Information.  In¬ 
cluding  experimental  studies  and  tests, 
required  by  the  Commission  to  facilitate 
a  determination  of  the  safety  of  the 
device. 

■  u! 1  Each  device  will  contain  no  more 
than  four  curies  of  tritium. 

riv»  The  Commission  determines 
that: 

<a>  The  method  of  incorporation  and 
binding  of  the  tritum  in  the  device  is 
such  that  the  tritium  will  not  be  released 
under  the  most  severe  conditions  which 
are  likely  to  be  encountered  in  normal 
ar.d  h v r.  1  ’ : :. r  rf  ’ h-~ 

£>•  The  tritaum  is  incorporated  or  en¬ 
closed  so  OS  to  rreclude  direct  physical 
contact  by  any  person  with  it: 

■  c '  The  device  is  so  designed  that  it 
cannot  easily  be  disassembled,  end 

■  rf-  The  device  has  been  subjected  to 
and  has  satisfactorily  passed  the  proto- 
f vpp  tr-its  preset .bed  t>v  sulxlivuicr.  v 
of  this  subparasraph  1 : 

•\  •  The  applicant  ha*  conducted  pro¬ 
totype  tests  on  each  of  five  prototype 
devices  as  follows: 


«cj  .  Tcmperaturc-altitudc  test-  Tho 
tritium  device  shall  be  placed  In  a  test 
chamber  as  It  would  bo  used  In  ttervlce. 
A  temperature-altitude  condition  .sched¬ 
ule  shall  bo  followed  as  outlined  in  the 
following  steps: 

Stcj.  1  The  internal  tamper  mure  of  the 
U’M  «r  shall  be  reduced  to  83*  C. 

(  B0  Hi  and  the  device  thru]  be  main¬ 
tained  f<*r  at  leafct  l  hour  at  t)>ii  temper  at  urv 
at  atmospheric  prrr.Eure. 

.*?frp  ?  The  urernnl  temperature  <>f  the 
tc*t  chamber  aball  be  raised  to  -54'  th 
I  -  ?v  F  )  and  maintained  until  tne  temper- 
tuure  of  the  device  has  itnblllzrd  at  -04*  Ch 
at  atmospheric  pretsure. 

Step  ),  The  atmospheric  pressure  of  the 
chamber  than  be  reduced  to  0*  millimeters  of 
mercury  absolute  pressure  while  (he  chamber 
temperature  Is  maintained  at  —64’  C. 

A’icp  4.  T1)0  Internal  temperature  of  th* 
chamber  sh/ill  be  re P nl  to  *•  10'  C.  f  4- 14*  P  ) 
nnd  maintained  until  the  temperature  of 
the  device  has  etnblllKCd  tt  -10*  C. 
and  tho  internal  pretturo  of  the  chamber 
thf.ll  then  be  adjusted  to  atmospheric  pre»« 
■uro.  'Hie  teat  chnmbcr  door  (hill  then  be 
o|mhi»(1  In  of def  that  frost  will  form  on  tho 
device,  end  shall  remain  o|>en  until  the  front 
has  melted  but  not  long  enough  to  allow 
the  moisture  to  evaporate.  The  door  ar  all 
then  be  coned 

Step  5  77ie  internal  temperature  of  the 
chamber  ihnl)  be  raised  to  •  85’  C  <183‘  f  ) 
nt  Atmospheric  prrrstire  The  temperature 
of  the  device  shall  be  stabilized  it  85'  r; 
and  maintained  for  3  hours  Th*  device 
ahull  then  be  visually  Inspected  to  determine 
the  extent  of  any  detoriorution 
SUp  0  The  chain  in  r  t.  inpcrmurc  shall  be 
rtuuud  tu  -  71*  C  ■  ICO'  T  ,  ot  .Min 
prevure  Tho  temprratvire  <*f  the  device 
thrill  stabilized  nt  »  71  c  for  a  period  of 
30  mhiutci 

Alep  7.  The  chamber  temperature  shall 
be  reduced  to  -65*  C  (130*  Fi  at  n’min- 
phene  j>ror.s\ire  The  temperature  of  the 
dpv.ee  (hall  be  stabilized  ut  thli  temperature 
1  .r  a  period  of  4  hours 

Step  S  The  internal  temperature  of  the 
chamber  shall  be  reduced  to  -  30  C  ■  80'  P  j 
and  the  preriure  to  138  mthlmeters  of  mer¬ 
cury  absolute  preaeure  and  stabilized  The 
device  shall  be  maintained  under  these  con¬ 
ditions  for  a  period  of  4  hours 
Afrp  9.  The  temperature  c-f  the  test 
chamber  shnil  be  raised  to  •  35'  C  -95  ¥  > 
and  the  preiaure  reduced  to  83  millimeters  cf 
mercury  absolute  pressure  and  stabilized 
7>.e  device  shall  be  maintained  under  these 
conditions  for  a  period  of  30  minutes 
Sfrp  JO  The  Internal  pressure  of  the 
chamber  shn;:  be  maintained  at  83  milli¬ 
meters  mercury  absolute  pressure  and  the 
terr»r'erMurc  reduced  to  -*20*  C  i  68 '  F  i  and 
stabilized  Th-  device  shall  be  maintained 
under  these  conditions  for  a  per:cd  cf  4 
hours. 

• b ■  Vibration  tests.  This  procedure 
applies  to  itnms  of  equipment  ‘including 
vibration  isolating  assemblies*  intended 
to  be  mounted  directly  cn  the  structure 
' .'  a.r-ral*.  p^’A^rrcl  r.y  reciprot  at.r.K 
turbojet,  or  turbo- propeller  engines  c r  to 
be  mounted  directly  on  gas-turbine  en¬ 
gines  The  device  shall  be  mounted  on 
an  apparatus  dynamically  similar  to  the 
most  severe  cor, d.t  ions  likely  to  be  en¬ 
countered  m  normal  use.  At  the  end  cf 
the  test  period,  the  device  shall  be  in¬ 
spected  thoroughly  f:r  Possible  damage 
Vibration  tests  shall  be  conducted  under 
both  resonant  and  cycling  conditions 
according  to  the  following  Vibration 
Test  Schedule  Table  I  ■  . 
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(i)  Determination  of  resonance  fre¬ 
quency.  Indtvidunl  resonance  licquency 
surveys  shall  be  conducted  by  applying 
vibration  to  each  device  along  each  of 
any  set  of  three  mutually  perpendic¬ 
ular  axes  and  vury»nx  tho  frequency  of 
applied  vibration  slowly  through  a  runqo 
of  frequencies  from  6  cycles  per  second 
to  500  cycles  por  second  with  the  double 
amplitude  of  the  vibration  not  exceeding 
that  shown  In  Flnuro  1  for  the  related 
frequency. 

i2)  hraonnnee  fcafs.  The  dcvlco  nhnll 
bo  vibrated  at  tho  determined  resonance 
frequency  for  each  axis  of  vibration  for 
the  periods  and  temperature  conditions 
shown  In  Tnbio  I  and  with  tho  applied 
doublo  amplitude  specified  in  Flxure  l 
for  that  resonnneo  frequency.  When 
more  than  ono  resonant  frequency  Is  en¬ 
countered  with  vibration  applied  along 
any  ono  axis,  tho  test  period  may  be  ac¬ 
complished  at  the  most  severe  resonance 
or  the  period  may  bo  divided  among  tho 
resonant  frequencies,  whichever  is  con¬ 
sidered  most  likely  to  produce  failure. 
When  resonant  frequencies  arc  not  ap¬ 
parent  within  tho  specified  frequency 
rnnno.  tho  specimen  shall  be  vibrated  for 
periods  twice  as  lotiK  ns  those  shown  for 
resonnnee  In  Table  I  at  a  frequency  of 
lift  cycles  per  second  and  an  applied  dou¬ 
ble  amplitude  of  0.000  Inch 

(.T>  Cycling.  Devices  to  be  mounted 
only  on  vibration  isolators  shRll  be  tested 
by  applying  vibration  along  each  of  three 
mutually  perpendicular  axes  of  the  de¬ 
vice  with  an  applied  double  amplitude 
of  0.060  inch  and  the  frequency  cycling 
between  10  and  55  cycles  per  second  in 
1 -minute  cycles  for  the  periods  and  tem¬ 
perature  conditions  shown  in  Table  I. 
Devices  to  be  installed  m  aircraft  with¬ 
out  vibration  isolators  shall  be  tested  by 
applying  vibration  along  each  of  three 
mutually  perpendicular  axes  of  the  de¬ 
vice  with  an  applied  double  amplitude 
of  0.030  inch  or  an  applied  acceleration 
of  lOg.  whichever  is  the  limiting  value, 
and  the  frequency  cycling  between  10 
and  500  cycles  per  second  in  iS-mlnute 
cycles  for  the  periods  and  temperature 
conditions  shown  in  Table  I. 

'  0*  A ccelcra fed  uraf/ierirtj?  tests.  The 
deuce  ihnll  be  subjected  to  100  hours  of 
accelerated  weatherin'!  in  a  suitable 
weatherin'!  machine  Panels  of  Core*  D 


l.'.l  >’,;;»!!  th/'  .vc  *.**  cut  eft  ihe 


ultraviolet  nnl.Ha-n  below  a  wavehneth 
of  2700  anpstrrms  The  light  of  the  car¬ 
bon  arcs  shall  fall  directly  on  the  lace 
of  the  device.  The  temperature  at  the 
sample  shall  be  maintained  at  50!  C 
plus  or  minus  3  C  Temperature  meas¬ 
urements  shall  he  made  with  a  black 


priv.l  thermometer. 


Xicuxi  1— Amplitude  of  vibration  at  re*onanc«  frequency. 


(tf)  Shock  test.  Thn  device  shall  be 
dropped  upon  a  concrete  or  iron  surface 
in  a  3-foot  free  gravitation*!  fall,  or 
shall  be  subjected  to  equivalent  treat¬ 
ment  in  a  test  device  simulating  such 
a  free  fall.  The  drop  test  shall  be  re¬ 
peated  100  times  from  random  orienta¬ 
tion*. 

i  e>  Hermetic  seal  and  waterproof  test. 
On  completion  of  all  other  t«ta  pre- 
scrit  *tl  by  this  subdivision  «v.  the  device 
shall  be  immersed  in  30  inches  of  water 
for  24  hours  and  shall  show  no  visible 
evidence  of  water  entry.  Absolute  pres¬ 
sure  of  the  air  above  the  water  shall  then 
be  reduced  to  1  Inch  of  mercury.  Low¬ 
ered  pressure  shall  lie  maintained  for  1 
minute  or  until  air  bubbles  cease  to  be 
riven  off  by  the  water,  whichever  is  the 
longer  Pressure  shall  then  be  increased 
to  hormc!  atm^^ph^nc  prrwrp  Anv 
evidence  of  bubbles  emanating  from 
within  the  device,  or  wr.ter  enuring  the 
device  shall  be  considered  leakage 

f/'  Observe  lions.  After  ef.ch  of  the 
tests  prescribed  by  this  subdivision  <v'. 
each  devic-  shall  be  examined  for  evi¬ 
dence  of  physical  damage  and  for  loss 


of  tritium.  Any  evidence  of  damage  to 
or  failure  of  any  device  which  could 
affect  containment  of  the  inium  shall 
be  cause  for  rejection  of  the  design  if 
the  damage  or  failure  is  attributable  to 
a  design  defect.  Loss  of  tritium  from 
each  tested  device  shall  be  measured  by 
wiping  with  filter  paper  an  area  of  at 
least  100  square  centimeters  on  the  out¬ 
side  surface  of  the  device  or  by  wiping 
the  entire  surface  area  if  It  is  less  than 
100  square  centimeters  The  amount  of 
tritium  in  the  water  used  ir»  the  hermetic 
seal  and  waterproof  test  prescribed  by 
test  -c>  of  this  subdivision  shall  also 
be  measured.  Measurements  shall  be 
made  in  an  apparatus  calibrated  to 
measure  tritium.  The  detection  on  the 
filter  paper  of  more  than  2.200  distnte- 
cratlons  per  minute  of  tritium  per  100 
square  centimeters  of  surface  wiped  or 
ir.  the-  water  of  me-'-  than  01  percent 
of  the  or.:-:r..-»]  arr.  c  *.  r:-  .m  it.  any 
device  shall  be  cause  for  rejection  of 
the  tested 

•Vi-  A  person  'licensed  under  this  sec¬ 
tion  to  manufacture,  assemble  or  import 
devices  containing  tritium  for  distribu¬ 
tion  to  persons  generally  Ucer'ed  under 


3(M> 


9  30.24 
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9  30  ^ )  < <1  >  Khali  affix  to  each  device  ft 
label  which  Khali  include  :'u*  inanufac- 
tui  cr'fi  or  importer  k  license  number,  the 
radiation  avmbol  picj.cnbt'd  by  *  20  203 
•ft*  of  ihlfi  chapter,  a  fit  ate  aunt  that  Die 
device  contains  tnuum  and  la  m  ncrally 
linen;  ed  by  the  UHAKC  pursuant  to 
Ilt0.21'<h,  and  such  olh**r  informal  n.n 
an  may  be  nqimrd  by  the  CominiKUon. 
including  dihporal  inMiucUnii  i  when  ap- 
proprlnle.  If  the  Commliuion  deter- 
mmen  that  IaIk)  |nj*  on  the  device  in  not 
feasible  and  that  an  inwcftaonahlc  pak 
to  tho  health  and  safety  of  the  public: 
will  hot  be  created.  It  may  disp'iv .<■  with 
tho  labeling  of  tho  device  on  comlHimi 
that  a  leaflet  bearing  the  pi:-;c».beil  in¬ 
formation  l.i  rnclo  cd  in  the  container 
In  which  the  device  h  nhlpped. 

‘3“i»  Knell  perron  licensed  under 
thin  paragraph  shall  visuidly  Inspect 
each  device  and  shall  reject  anv  which 
lift*  an  observable  phvricnl  /•<  feet  that 
could  affect  coi.tftinmi-td  of  the  tntimn 
‘Ih  Kneh  person  licensed  under  Hu* 
pnrnttrniih  shall  subject  a  number  of 
devices  from  each  product  on  lot  turn- 
pled  in  accordance  with  |  30  25.  to  the 
foUowini;  quality  control  procedun**: 

Knrh  device  shall  be  tmmmrd  Ir. 
30  Inches  of  water  for  2i  hours  and  shall 
nhow  no  vP-Ibb*  evidence  of  water  entry 
Ahroluta  jmssure  of  tho  air  above  the 
water  shall  then  h**  reduced  to  1  inch 
of  mercury,  lowered  pressure  rha’l  be 
maintained  for  1  minute  or  until  air 

bubbii.'.'i  CCMac  iu  be  ids «  i,  um  u't  lire  Water, 

whichever  Is  the  lonper.  Pressure  Khali 
then  bo  Incnwod  to  normal  atmospheric 
press u re.  Any  device  which  It  alts  ns  evi¬ 
denced  by  bubbles  enriivc  no  fietn 
within  the  device,  or  sviu-.r  uitci im  tlie 
•twice,  shall  be  relectcd. 

•  b >  The  imnviMon  test  water  from 
the  preceding  UM  of  this  subdivi¬ 
sion  shall  be  measured  f"r  tritium  con¬ 
tent  by  an  apparatus  that  has  been 
calibrated  to  measure  tritium  If  m«  re 
than  o.l  percent  of  the  original  amount 
of  tritium  In  any  device  Is  found  to  have 
lenked  Into  the  Immersion  test  water,  the 
leaking  device  shall  be  rejected. 

« ill >  An  application  for  a  license  or  for 
amendment  of  a  license  may  include  a 
description  of  quality  control  procedures 
proposed  as  alternatives  .o  those  pic- 
scribed  by  subdivision  .:  cf  this  rub- 
paragraph  and  piopostd  cr.t  *ria  for  ac¬ 
ceptance  undi  r  tir.  procedures .  The 
Commission  will  approve  th«*  propoxl 
alternative  procedures  ;f  the  app'.cnr.t 
demonstrates  that  they  will  Assure  the 
rejection  of  ai.>  device  which  has  a  leak* 
nee  rate  cxcccdine  O.l  percent  of  the 
ori  rinal  quantity  of  tritium  in  ar.v  24- 
hour  period 

jv  •  N  ;  pc:  ••on  d  ur.d-  . 

pa;a'*iaph  shall  tran>fir  to  percOivs  *  n- 
e rally  licensed  under  !39.c;  tP  fin*, 
luminous  safety  device  which  h?«  been 

tr-i'fj  <»»»d  the  f — !'*a 

ar.d  proc^thi!”  sy  ,rt  1  n  if  *’•  :  i- 

rrtph  ■?». 

; 3 •  Earn  person  hcen^d  uj.cLt  this 
paragraph  shall  f:!e  an  annual  n-p-rt 
w  111  th*J  Dirorior  D”  *on  l.c.  •  - •»»  ’ 
find  r«-  ;!v.  n  wf.-  h  •»  l!  •">  ••  U  • 
total  qu*.r;Miv  of  t. :t t:  a:v-f d  to 


Ijersona  generally  licensed  under  \  39  21 
•  d».  Tho  icport  shall  identify  each 
ncnc j al  licensee  by  nurno.  stale*  the  kinds 
and  nutnbciA  of  luminous  devices  trims- 
U  i  red,  and  specify  the  quantity  of  tri¬ 
tium  in  each  kind  of  device,  bach 
report  ahull  cover  the  year  ending  June 
30  and  shall  be  filed  within  thirty  <30> 
dayo  thereafter 

[Added] 

ftoenrr  f  30  24(J)  nppcafB  ut  27  V  ft.  23fi4. 
M«r  M.  l!»r*2 

<ki  — lltafiervpdl 

ip —IHeM-rvid  i 

an»  f.T’/fiii/i  aulovwbtlc  lock  illumirui « 
for*.  •  1  r  All  application  for  ft  specific 
license  to  install  lock  illuminators  into 
automobile  locks,  or  to  Import  for  sale 
nr  dbihlbutlon  lock  Illuminators  install'd 
in  automobile  locks  lor  lire  pursuant  to 
I  ;io  12  will  be  approved  if: 

•  P  The  applicant  saUs/Wi  the  general 
requirements  spiclfud  in  130.23. 

al>  The  applicant  bubmlts  aufllcu-nt 
Information  regarding  the  lock  illumina¬ 
tors  pcitnicnt  to  evaluation  of  the  po- 
tentlal  radiation  exposure,  including: 

<a>  f.’h»*micnl  and  phyflcnl  form  and 
maximum  quantity  of  tritium  in  each 
lock  illuminator : 

■  b»  Dctni'ii  of  construction  and  deMrm 
of  the  lock  li'.umlntitrr; 

•  c»  Details  of  the  method  of  binding 
or  containing  the  tritium. 

•  d  >  Detail*  of  the  method  of  Installing 
the  lock  sMummntnr?  into  the  autumn, 
bile  lock  so  that  the  lock  Illuminator  is 
not  readily  removable  from  the  auto¬ 
mobile  lock; 

•c>  Procedures  for  and  results  of  pro¬ 
totype  testing  to  demonstrate  that  the 
took  illuminator  will  not  breorn*  de¬ 
tached  from  the  lock  and  the  tritium  will 
net  be  ro tensed  to  the  environment  under 
the  most  severe  conditions  ukoh  hr 
encountered  In  normal  u«c  of  the  lock 
illuminator: 

■/»  Oualltv  con’r!  procedure'  to 
demonstrate  that  j'w..luctlon  lots  f  \  t)'e 
lock  !;:um:nators  t:Y.  mret  the  sp  cir.cn* 
nons  established  by  ‘he  Commi.v ion  for 
,.cl.  lock  illuminate." 

•o*  Any  odditional  Information,  in¬ 
cluding  experimental  r.tuches  and  tests. 
r»qulred  by  the  Commlwlon  to  fncilhate 
di-trrmir.n*.on  of  the  safety  of  the  lock 
illuminator 

Min  Earn  l.-'ck  ;1!  ini.r.atc-  "  : n * 

!--ir.  no  rr.ere  than.  15  ru;..‘:c.;:.' '  of 
tritium : 

■  iv  •  Tito  DRgr.iwi’ r.  d^'r  rmtn.t  *  '.h.nt 

a  -  The  tnuum  :r  r  d  in  the  lumi¬ 
nous  compound  ;n  a  r.‘:n-at<r  .^lub> 
r.r.d  nonlabile  feint  a:/;  the  compound 

::,.c'>rr*orp.’-%d  and  bi.ur.l  ir.  the  lock 

r»t!;u:n  will  ret  t**  rt.  a-d  ur.ovr  ire 
most  severe  co:td:;:~r.*  wh.ch  arc  I.'kJv 
to  be  cncounuitd  ;r.  normal  u:e  and 

■■>•  l  i  e  Mi*.  ”.i  •*-  -r.r  a*,  ii  .:*.  •».. 
Vcl:  :l!uin;:'.at«T  so  r--  !.  •  * 

:.r.v>.eal  c<  by  an.  ;*rsLi.  with  .i.v 

;  :i :  .uii'- . 

•".u miuR1  or  :.io  •.;.<■  m  i  -c  '  <k  * 
su.h.  ll.at  the  Iv.ck  .'..~..nato:  w..!  r.  *. 


b/e..»ne  d»  u'lctud  from  the  lock  under 
the  rno-st  M:vr*ro  cond/uom  which  art* 
hki-lv  to  be  cncouiitcicci  in  normal  uao 
and  handling, 

»f/i  TJu-  fjeviu-  con*  s*-ting  of  the  auto¬ 
mobile  lock  with  the  m. tailed  lock  illu- 
miruhor  has.  been  j.ubjet  tod  to  the  proto¬ 
type  tests  and  meets  the  requirements 
prr-J.crtlK.-d  by  suikHvjkioii  of  U»Ik  hub- 
paragraph; 

•  vi  The  prototype  tests  shall  Include 
tho  following,  to  be  conducted  on  each 
of  five  prototype  device*,  in  the  follow mif 
ordr r: 

•  a i  The  device  phnll  bo  subjected  to 
100  bourn  of  ucceh*rau*d  wenthcrlnH  in 
a  suilubl*'  weathciinu  machine  which 
Simula tei  the  most  /.eve re  condition.*]  of 
norma)  use. 

•b;  Tho  device  rfinll  he  dropped  upon 
a  concrete  or  non  wurface  in  a  3-foot 
free  n.nv;tiit;oni«!  (all.  or  rhali  bo  sub¬ 
jected  to  an  equivalent  treatment  in  a 
test  device  almuhitmg  such  a  fall  'I  he 
drop  test  rhull  bo  repented  100  timea 
from  random  orientations; 

■I »  The  device  shall  be  attached  to  a 
vibratory  fixture  and  vibrated  at  n  roto 
of  nui  lev,  than  20  cycle*  per  *  econd  and 
a  vii. ration  acceleration  of  not  less  than 
2  O  for  n  periofl  of  not  ler.s  than  1  hour. 

'd*  On  completion  of  the  foregoing 
te*is  tho  device  ;.|-,all  bn  un/mred  in  30 
I  nr  hen  of  water  for  24  hours  and  'hull 
show  no  visible  evidence  of  writ*  r  miry 
into  tne  lock  iJluiru.  t«  Absolute  pres- 
*.-r:e  of  the  Air  Above  tlv  .snter  shall  then 
be  reduced  to  1  Inch  of  mercury  Low¬ 
ered  pressure  r hall  be  mauHidncd  for  1 
minute  or  until  Air  bubbles  cease  to  be 
/.'.son  oft  by  the  water  whichever  is  the 
longer  Pressure  ohn'l  then  be  inrjpi>«rd 
to  normal  atmospheric  procure  Any 
evidence  of  bubbles  emanating  from 
within  the  lock  illuminator,  or  water 
entering  the  lock  illuminator,  shall  be 
considered  leakage. 

•  <*.  After  each  of  the  tests  pte  rnb’d 
by  Um  I  30  :!4  m  ■  *  1  >  •  v  * .  each  rlev.ee 
shall  be  examined  for  evidence  of  physi¬ 
cal  damage  and  for  loss  of  tritium  Any 
evidence  of  damage  to  or  failure  of  any 
device  which  Ctuld  afl^ct  the  conmin- 
ment  of  the  tritium  in  such  devices  shall 
bo  cause  for  rejection  of  the  de.sicn  on 
which  such  prototype  devices  were  con¬ 
structed  or  manufactured  if  the  damage 
or  failure  is  attributable  to  de«;  *n  de¬ 
fect  Loss  of  tritium  from  each  t  'te-j 
dcv.ee  'hall  be  measured  both  by  .'am- 
pl.ng  the  irrun^rsion  test  water  uied  :n 

d  of  this  s  «bd, vision  and  by  wiping 
w-,*.h  r.lter  p?.pf r  the  entire  accrs-siolc 
area  r.f  th**  lc*rk  ilium. r.ator  Measure¬ 
ments  of  tritium  shall  be  made  :r.  an 
apparatus  calibrated  to  measure  *r;t;  :m 

in  the  *.mm-  rf:on  test  water  of  test  d 
cf  this  subrtiviricn  or  ;f  more  than  2  C0-2 

fl. oh’,  *na*-' r«  prr  m  r.  i'e  rf  tr:*.  im 

■i.  thv  f.l’cr  paper  m-  avs:e<j  after  M.y 
vi  *}.*•  tests  ;r.  o ■  to  rf  of  this  rub- 

caiorn  the  device  sj.all  ’.*  re  e-l  \r  • 

2  r»<‘*  «>•*:  -.  '..t  •  •' d  under  ‘f.:* 

;  -.  *rv,  h  O  all 

mar ’i/acturc  of  lock  blurt. raters  r-  r  . 


June  1.  1962 


*  30  24 


30-7 


ATOMIC  ENERGY  COMMISSION  RULES  AND  REGULATIONS 


illuminators  Into 


UintaiMlon  of  Jock 
fiutotnibllo  locks; 

Ul)  dubjcct  production  lot*  to  such 
Quality  control  tests  as  may  be  required 
as  a  condition  of  the  license  issued  under 

I?  anropled  Jn  accordance 

with  130.26,  and 

<IUi  Visually  infipect  each  device  m 
production  lots  and  reject  any  device 
\vh!nh  has  an  observable  physical  defect 
that  could  affect  containment  of  the 
tritium. 

(3>  Each  person  licensed  under  this 
paraRrftph  shall  file  nn  annua)  report 
with  the  Director.  Division  of  Mcenslnw 
and  Regulation,  which  snnll  state  the 
total  quantity  of  tritium  transferred  to 
other  persons  under  130.12,  durlmt  tho 
reporting  period,  in  the  form  of  Jock 
illuminators  contained  in  automobile 
i.icisn.  Such  report  shall  Identify  hy 
nnmo  nnrt  address  nil  person*  to  whom 
n  totnl  of  more  than  6  curies  of  tritium 
were  distributed  under  l  DO  is  during  the 
rcpnrtlnu  period.  Each  report  shell 
cover  the  year  ending  June  30  and  shall 
bo  filed  within  DO  days  thereafter, 

I  Added  | 

Sourer-  13d  94tm>  nppesrs  nt  37  p  it  Sian 
Mar  31,  Itioa 

I  30.26  Quality  control  samplmy  pro¬ 
cedures  under  certain  jpecffle  llccnsei 
ini  Each  production  lot  of  devices  li¬ 
censed  under  paragraph  <1*.  (J>,  or  <mi 
uf  I  30  at  shall  be  snmpled  in  nccordnnco 
with  Sampling  Table  A.  II  the  per- 
mirslblo  number  of  icjccts  specified  In 
narnullnu  Table  A  for  a  lot  of  that  also 
Is  exceeded,  nil  devices  In  that  lot  shall 
be  sampled  or  the  entire  lot  rejected.  It 
ten  (10)  or  more  successive  lots  have 
been  tested  and  none  if  them  Includes  ■ 
lanter  number  of  rejects  than  specified  In 
Sampling  Table  A.  the  succeeding  lots 
may  be  sampled  In  accordance  with 
Sampling  Table  B. 

I  Amended) 

Chakox-  Flret  sentence  of  |  303901 
amended  to  reed  nit  ret  forth  above  at  37 
FR  3124.  Mar.  31.  1903. 


HAtrrir-.-  t.ei.r,  II 


KjMi|,iij  I’tfmi’s]'  lo 


l-tf’!  Ill  af  ■  ft 

ft  III) 

III  l<«J. 

!«■  .Ml. 

.*i|  V*r  . . 

Ut\  «*»i  . 

•Krl  -  I.JlJfl 
I.-Wil  till 
1 1  Ml!) 
M’ll-ii.uFJ  . 


(b)  If  any  lot  sampled  In  accordance 
with  Sampling  Table  n  Includes  a  larger 
number  of  rejects  than  specified  In 
Sampling  Tabic  B  for  a  lot  of  that  size, 
all  devices  In  that  lot  shall  be  sampled 
or  the  entire  lot  rejected  Succeeding 
lots  shall  be  sampled  In  accordance  with 
the  provisions  of  paragraph  -a-  of  this 
section. 

I  Added | 

Snrucf  f  30  25  npponrs  at  27  F  R  239C 
M.r  II.  1902 


I  30  31  Issuance  0/  specific  license: 
lor  use  0/  byproduct  material.  1  a  >  Upon 
a  determination  that  nn  Application 
meets  ths  requirements  of  the  act  and 
the  regulations  of  the  Commission,  the 
Commission  will  Issue  a  specific  license 
authorlxinti  the  possession  and  use  of  by¬ 
product  material  (Form  AEC  314. 
Byproduct  Material  LIcmim'T. 

(b)  The  Commission  may  Incorporate 
In  any  license  ftt  the  time  of  Issuance,  or 
thereafter  by  npproprlate  rulo,  regulation 
or  order,  such  additional  requiremente 
and  conditions  with  respect  10  the  licen¬ 
see's  receipt,  possesion,  use  and  transfer 
of  byproduct  material  as  it  deems  appro¬ 
priate  or  necessary  In  order  to: 

(1)  promote  the  common  defonso  and 
iccurlty; 

(3i  Protect  health  or  to  minimise 
danger  to  life  or  property; 

(«’)  Protect  restricted  data; 

«>  Reti'ilro  such  reports  and  the 
keeping  of  auch  records,  and  to  provide 
for  such  Inspections  of  activities  undei 
tho  license  as  may  be  necessary  or  appro¬ 
priate  to  elTectuate  the  purposes  of  the 
net  and  regulations  thereunder. 

I  30.33  Terms  ana  conditions  of  li¬ 
censes.  (ai  Each  license  Issued  pursu¬ 
ant  to  tho  regulations  In  this  part  shall 
be  subject  to  all  the  provisions  of  the 
act,  now  or  hereafter  In  effect,  and  to  all 
valid  rules,  regulations  and  orders  of  the 
Commission. 

(bi  Neither  the  license  nor  any  right 
under  the  license  shall  be  assigned  or 
otherwise  transferred  in  violation  of  the 
provisions  of  the  set 
•c>  Each  person  licensed  by  the  Com¬ 
mission  pursuant  to  the  regulations  m 
this  port  shall  confine  his  possession  and 
use  of  byproduct  material  to  the  loca¬ 
tions  and  purposes  authorised  In  the 
hcen'e  Except  as  otherwise  provided 
m  the  license  a  licence  Issued  pursuant 
to  (he  recitations  in  this  part  shall  carry 
with  it  the  right  to  receive  acoulre.  own. 
possess  ar.d  Import  byproduct  material 
and  to  transfer  such  material  to  other 
licensees  within  .he  United  States 
authori7ed  to  receive  -uch  material. 

-d1  Each  license  Issued  pursuant  to 
the  regulations  In  this  ha-t  shall  be 
deemed  to  cor.ta.r,  the  ii-  v  >  r. s  set 
torth  in  se-tton  163a  -d  inclusive,  of  -,he 
act.  whether  or  not  saM  provisions  are 
expressly  set  forth  in  the  license 

-a'  Each  licensee  authorized  under 
(30  24  fi  to  distribute  certain  devices 
to  generally  licensed  persons: 

'P  Shall  report  to  the  Director.  Di¬ 
vision  of  Licensing  ar.d  Reg  ulat.  -n  all 


transfers  of  such  devices  to  person*  gen¬ 
erally  licensed  under  1 30.31  'ci.  Such 
report  shall  identify  each  general  li¬ 
censee  by  name  and  address,  the  type  of 
device  transferred,  and  the  quantity  and 
type  of  byproduct  material  contained  In 
the  device  The  report  shall  fee  cun • 
mitted  within  3Q  days  after  the  end  of 
each  calendar  quarter  in  which  »uch  a 
device  lit  transferred  to  generally  li¬ 
censed  persona;  and 
(3)  Shall  furnish  to  each  general  li¬ 
censee  to  whom  he  transfers  luch  device 
a  copy  of  tho  genera!  license  contained  in 

1  *oau«i. 

1  Added  I 

bounce-  I  30  33(e)  appear.  at  24  F  R  1090, 
Fell.  12,  1913. 

(f)  Notwithstanding  tho  provisions 
of  ||  30  8  and  30  32(o  of  this  part,  no 
person  licensed  by  the  Commission  pur¬ 
suant  to  the  regulations  in  this  part 
shall  transfer  povesslon  or  control  of 
any  product  or  material  containing  con¬ 
centrations  of  byproduct  material  not 
exceeding  those  specified  In  1 30  73  which 
ho  has  introduced  into  the  product  or 
material  unless  tho  transferor  has  re¬ 
ceived  a  license  from  tho  Commission 
pursuant  to  I  30  24(h)  authorizing  such 
transfer.  The  provisions  of  this  para¬ 
graph  (f)  shall  not  apply  to  transfers 
to  duly  licensed  persons  of  products  or 
materials  containing  byproduct  material 
for  analytical,  laboratory,  or  waste  dis¬ 
posal  purposes  This  paragraph  shall 
not  be  deemed  to  modify  any  authority 
granted  10  any  person  In  a  spcclflo  li¬ 
cense  Issued  by  tho  Commission  prior 
to  tho  rficcllve  date  of  thLv  paragraph. 

| Added | 

Bouses  I  30  32(f)  appear,  at  23  FR  V«76, 
Aug.  17,  1990. 

I  30.33  Exports  0/  byproduct  material 
(a)  No  licensee  shall  export  byproduct 
material  from  the  United  States  except 
as  authorized  pursuant  to  this  section. 

<b >  Any  licensee  may  export  byproduct 
material  covered  by  his  license  to  any 
foreign  country  except  Cuba  or  countries 
or  areas  now  or  nereaftcr  listed  as  Sub¬ 
group  A  countries  or  destinations  in 
I  371  3  of  the  Comprehensive  Export 
Schedule  of  the  United  States  Depart¬ 
ment  of  Commerce  '  15  CFR  371  3 1 :  Pro- 
vided.  That  the  authority  conferred  by 
this  paragraph  shall  apply  only  to  by¬ 
product  material  having  an  atomic 
number  from  3  to  83.  inclusive,  and  to 
tritium  when  contained  In  luminous 
safety  devices  Installed  In  aircraft  and 
distributed  aj  generally  licensed  Items 
pursuant  to  !  30  24  ; ■ . 

f  i 

Ch»nci  l  jO 33  ft  hmtr.flfwj  by  fcddlnf 
th*  *CTd*  "C'lba  of  ’he  phr&fif  “to 

fir.jr  four.? ?y  at  25  V  R  7825 

Aue  22  :?€!  ar.d  MT.*r.d*d  tc  r-ad  m  «? 
f  r.r.  k:  17  Fit  u*:  i  ;;c3 

'C-  Any  licensee  may  export  byprod¬ 
uct  material  covered  by  his  license  to 
Cuba  to  the  extent  ‘hat  the  byproduct 
material  is  cor.tAined  in  medicinals  or 
pharmaceutical  preparations  or  In  de¬ 
vices.  applicators,  or  appliances  designed 
for  use  In  medical  diagnosis  or  thera/iy; 
Proiidid.  That  the  authority  conferred 
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by  thU  paragraph  ahull  apply  only  to 
byproduct  mau-rlal  having  an  atorolo 
number  from  3  to  83,  incluAlvo. 

(Amended) 

Chanqi:  1  30  33(0)  amended  to  rend  m  »et 
forth  «‘y.«v»»  nt  w  yji.  7(123,  Aug.  23,  1M|. 

fd)  A  gcnornl  licenso  1*  horeby  issued 
nuthorl/.lu;?  any  person  to  export  from 
the  Umtfd  State*  to  any  countries  or 
destinations  not  listed  in  3  30.75  licked- 
ule  E,  3,000  curies  of  tritium  and  8,000 
curies  of  polonium  210  in  a  calendar 
quarter.  Not  more  than  1,000  curies  of 
tritium  may  bo  exported  by  any  person 
to  any  ono  country  or  destination  in  a 
calendar  qunrtor  and  not  moic-  than  100 
eurJes  of  tritium  may  bo  exported  by  any 
person  in  a  single  shipment  under  this 
general  license.  Exports  under  this  gen¬ 
eral  llcomo  may  bo  In  ono  or  more  of  tho 
following  forms  or  products  only: 

(1)  Tritium  activated  luminous  paint: 

t2)  Tritium  labeled  organic  com¬ 
pounds; 

(3;  Trltlated  accelerator  targots; 

(4)  Polonium  210  static  eliminators; 

(5)  Polonium  310  neutron  sources: 

(8)  Tritium  or  polonium  210  calibra¬ 
tion  standards; 

(7i  Luminescent  light  sources: 

(8)  Tritium  sources  for  chromatog¬ 
raphy  instruments; 

(8)  Electron  tubes;  or 

(10)  Tritium  ns  a  contaminant  of 
Helium  3  In  a  concentration  not  to  ex¬ 
ceed  2.0  millicurlcs  of  tritium  per  liter 
of  Helium  3.' 

[Amended] 

CltANO*.  I  30  33l(l)  nmtiidcd  «t  27  T  it. 
7828,  Aug.  23,  I0C1  and  at  37  PH 

13387,  D«0  13,  10S3. 

(Added) 

Sovxcs :  New  parngrnphi  (d)  to  (fi  Added 
to  I  80.33  at  37  P  R  13387.  Dec.  13.  1803. 

(o)  The  Commission  may,  upon  appli¬ 
cation  by  an  interested  person.  Imuo  a 
license  authorizing  the  export  of  byprod¬ 
uct  material  to  a  country  or  destina¬ 
tion  listed  in  I  30.76  Schedule  E,  or  the 
export  or  byproduct  matcnul  in  quan¬ 
tities  or  forms  not  authorized  for  export 
under  general  license  If.  in  the  opinion 
of  the  Commission,  the  proposed  export 
would  not  be  inimical  to  the  common 
defense  and  security. 

<f »  A  person  exporting  byproduct  ma¬ 
teria)  pursuant  to  the  general  license  es¬ 
tablished  by  paragraph  <di  of  this  sec¬ 
tion,  shall  file  with  the  Collector  of  Cus¬ 
toms.  or  the  Postmaster,  one  copy,  In 
addition  to  those  otherwise  required,  of 
the  Shipper's  Export  Declaration,  cover¬ 
ing  each  export,  marked  for  transmittal 
to  the  Division  of  Licensing  and  Regula¬ 
tion  of  the  United  States  Atomic  Energy 
Commission.  Washington  25.  DC  In 
addition  to  such  other  information  as 
may  be  required,  the  U-V..  v»:r.g  :::f:rrr.a* 

*  Export  ihipmenti  of  Helium  gas  are  Fub- 
ject  to  the  licensing  authority  and  regula¬ 
tion*  nf  the  Department  of  State  Iwuance 
of  a  rpccifle  or  general  licence  by  u.*  Com¬ 
mission  for  tritium  contained  in  Helium  3 
does  not  relieve  any  person  from  complying 
with  the  licensing  requirements  ar.d  reguin* 
tiqnj  cf  the  Depart  term  <■*{  uppueabic 

to  the  export  of  Helium  3 


tion  «hall  be-  Included  in  the  Shipper's 
Export  DcUamlion.  Identification  of  the 
byproduct  material;  the  quantity  In 
emm;  and  the  ratio  of  tritium  u>  the 
total  quantity  of  hydrogen  if  the  ma¬ 
terial  is  tritium -activated  luminous 
paint. 

|  Addi-d  | 

bQUHCt:  <  30  33 1  c  |  n|jp';<M  at  27  T  It  8173. 
Ann  10.  1002  and  at  37  Fit  12*257.  IH-c  12. 
1002 

<h;  No  per&on  may  export  byproduct 
material  from  the  United  States  know¬ 
ing  or  having  reason  to  believe  that  it 
Is  to  be  reexported  directly  or  indi¬ 
rectly.  In  whole  or  in  part,  from  tha 
country  of  ultimate  destination  shown 
on  the  export  license,  shipper'*  export 
declaration,  bill  of  lading,  or  commercial 
Invoice,  unless  either: 

(1)  Tho  reexport  haa  been  author¬ 
ized  by  the  commission;  or 

(2>  At  tho  time  of  export,  tho  mate¬ 
rial  may  be  exported  directly  from  the 
United  States  to  tho  new  country  of 
ultimate  destination  under  the  terms  of 
one  of  tho  general  licenses  established 
In  this  section. 

[Amended) 

Change:  Purngrsph  (e>  o!  130.11  rcdeiifl- 
nattd  m  paragraph  (hi  at  37  Eft.  13357. 
Dec  13.  1062. 

1  30.84  Expiration.  Except  M  pio- 
vided  ta  5  20.39  <b),  each  specific  license 
shall  expire  at  the  end  of  the  day,  in  tho 
month  and  year  stated  therein. 

|  30.30  Eeneioa!  of  license.  (a)  Ap¬ 
plications  for  renewal  of  a  speclflo  li¬ 
cense  shall  be  Died  In  accordance  with 
I  30  22. 

(b)  In  any  case  In  which  a  licensee, 
not  less  than  th'rty  (20?  dry?  prior  to 
expiration  of  his  existing  license,  has 
filed  on  application  in  proper  form  for 
renewal  or  for  a  new  license,  such  exist¬ 
ing  license  shall  not  expire  until  the 
application  for  a  renewal  has  been 
finally  determined  by  the  Commission. 

|  30.30  Amendment  of  licenses  at  re- 
Quest  of  licensee.  Applications  for 
amendment  of  a  license  chall  be  filed  In 
accordance  with  I  30.22  and  shall  specify 
the  respects  in  which  tho  licensee  desires 
his  license  to  be  amended  and  the 
grounds  for  such  amendment. 

1  30  37  Commission  action  on  appli¬ 
cation#  fo  renew  or  amend.  In  consider¬ 
ing  an  application  by  a  licensee  to  renew 
or  amend  hl3  license  tho  Commission  win 
apply  the  applicable  criteria  set  forth  In 
5 1  30  23  and  30.24. 

I  30  39  Inalienability  0 f  licenses.  No 
license  Issued  or  granted  pursuant  to  the 
reputations  in  this  part  shall  be  trans¬ 
ferred,  Assigned  or  in  any  manner  dis¬ 
posed  o'  either  voluntarily  or  involun¬ 
tarily  director  cr  indirectly.  thr^ueh 
transfer  cf  cr  r.tr  I  cf  r. y  ’. . c ■" r.;c  tc  an? 
person,  unless  the  Commission  shall, 
after  securing  full  information,  f.r.d 
that  the  transfer  is  In  accordance  with 
the  provision*  of  this  act.  and  shall  give 
its  consent  in  writing. 

(  30  40  Persons  possessing  byproduct 
material  on  effective  date  cf  reonlatiens 
in  this  part.  1  a  1  Any  person  who  on  the 


effective  date  of  the  regulation*  in  thU 
part  possesses  byproduct  material  pur¬ 
suant  to  an  authorization  heretofore 
lAiuud  by  the  Commission  shall  bo 
deemed  to  possess  such  material  pur¬ 
suant  to  a  license  issued  under  the  regu¬ 
lations  in  this  part  which  shall  expire 
ninety  days  after  receipt  from  the  Com¬ 
mission  of  a  notice  of  expiration  of  such 
license.  Such  license  shall  be  deemed  to 
Include  all  terms  and  condition*  Incor¬ 
porated  In  such  authorization  which  ars 
not  inconsistent  with  or  otherwise  pro¬ 
vided  for  in  the  regulations  In  this  part. 

<b>  Any  authorization  heretofore  Is¬ 
sued  pursuant  to  the  regulation*  In  this 
port  shall  be  deemed  to  be  a  valid  license 
during  the  period  prior  to  the  expira¬ 
tion  date  set  forth  In  said  authorisation, 
fiuch  license  shall  be  deemed  to  include 
all  terms  and  conditions  incorporated  la 
such  authorization  which  are  not  incon¬ 
sistent  with  or  otherwise  provided  for  in 
the  regulation*  In  this  part. 

XCCOSDS,  HKFOMfl  AffP  rNAFXCnOW 

1 30.41  Records,  (a)  Each  person 
who  receives  byproduct  material  pursu¬ 
ant  to  a  license  issued  pursuant  to  the 
regulations  In  this  part  shall  keep  rec¬ 
ord*  showing  the  receipt,  transfer,  ex¬ 
port  and  disposal  of  such  byproduct 
material. 

(Tee  vocation) 

Rouses'  1  3043  rcNoStd  at  27  Fit.  13357. 
Dec  12, 1062 

1  30.43  Inspection,  (ft)  Each  li¬ 
censee  shall  afford  to  the  Commission  at 
all  reasonable  t'mes  opportunity  to  in¬ 
spect  byproduct  material  ana  ine  prem¬ 
ises  and  facilities  wherein  byproduct 
material  Is  used  or  stored. 

fb)  Each  licensee  •hall  make  available 
to  the  Coamlaiion  for  inspection,  upon 
reasonable  not.ee,  records  kept  by  him 
pursuant  to  the  regulations  in  this  chap¬ 
ter, 

1  8044  resft.  Each  licensee  shall 
perform,  or  permit  the  Commission  to 
perform,  such  tests  m  the  Commission 
deems  appropriate  or  necessary  f  or  the 
administration  of  the  regulations  in  this 
part,  Including  tests  of: 

Byproduct  material, 

■b>  Facil'tlcs  wherein  byproduct  ma¬ 
terial  is  utilized  or  stored. 

(o  Radiation  detection  and  monitoT- 
lng  instruments,  and 
f  d )  Other  equipment  and  devices  used 
in  connection  with  the  utilization  or  stor¬ 
age  of  byproduct  material 

K0M7ICATJ0N  A.Vt  MYOCATIOW  OF  UCVW8KS 
I  30.51  JifodfAcoffen  and  revocation  of 
licenses.  <a>  The  terms  and  conditions 
of  each  license  shall  be  subject  to  amend¬ 
ment.  revision  or  modification  by  reAson 
of  amendment  to  the  act.  or  by  reason 
'i  r\>'  re-'.ta*  :::>  ar.d  orders  Issued 
rttc:rd«r.T!’  terms  if  tr.e  act 

'b1  Any  license  may  be  revoked,  sus¬ 
pended  or  mod.fi ed.  in  whole  or  in  part, 
fer  ary  mater. a'.  fa’.;e  statement  in  the 
application  or  any  statement  of  fact  re¬ 
quired  under  section  182  of  the  act.  or 
because  cf  conditions  revealed  by  such 
application  or  statement  of  fact  or  any 
report,  record  or  inspection  or  other 
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means  which  would  warrant  the  Com¬ 
mission  to  refuse  to  grant  a  license  on  an 
original  application,  or  for  violation  of, 
or  failure  to  observe  any  of  the  term* 
and  provisions  of  the  act  or  of  any  rule, 
refutation  or  order  of  the  commission. 

'ci  Except  In  caeca  of  willfulness  or 
those  In  which  tho  publlo  health,  inter¬ 
est  or  safety  requires  otherwise,  no 
license  shall  be  modified,  suspended  or 
revoked  unless,  prior  to  the  institution  of 
proceedings  therofor,  facts  or  conduct 
which  may  warrant  such  action  shall 
have  been  called  to  the  attention  of  the 
licensee  In  writing  anil  the  licensee  shall 
have  been  accorded  an  opportunity  to 
demonstrate  or  achieve  compliance  with 
all  lawful  requirements. 

I  30, S3  Right  to  withhold  or  recall 
byproduct  material.  The  Commission 
may  withhold,  recall  or  order  the  with¬ 
holding  or  recall  of  byproduot  material 
from  any  licensee  who  Is  not  equipped  to 
observe  or  falls  to  observe  such  safety 


standards  to  protect  health  as  may  be 
established  by  the  Commission,  or  who 
uses  such  materials  Ir,  violation  of  law  or 
regulation  of  the  commission,  or  In  a 
manner  other  than  as  disclosed  in  the 
eppllcatton  therefor  or  approved  by  the 
Commission. 

kiiroscsKiiiT 

I  30.61  Violations.  An  Injunction  or 
other  court  order  may  be  obtained  pro¬ 
hibiting  any  violation  of  any  provision 
of  the  act  or  any  regulation  or  order  Is¬ 
sued  thereunder,  Any  person  who  wil¬ 
fully  violates  any  provision  of  the  act 
or  any  regulation  or  order  Issued  there¬ 
under  may  be  guilty  of  a  crime  and,  upon 
conviction,  may  be  punished  by  fine  or 
imprisonment  or  both,  as  provided  by 
law. 

SCHIDUllt 

I  30. ft  Schedule  A.  The  following 
devices  and  equipment  Incorporating  by¬ 
product  material,  when  manufectured, 


tested  and  labeled  by  the  manufacturer 
In  accordance  with  the  specifications 
contained  In  a  specific  license  Iseued  to 
him  pursuant  to  the  regulations  In  this 
part,  are  placed  under  a  general  license 
pursuant  to  1 30.31  <a)  ill. 

in)  Static  elimination  device.  De¬ 
vices  designed  tor  use  as  static  elimina¬ 
tors  which  contain,  as  a  sealed  source 
or  sources,  byproduct  material  oorulei- 
Ing  of  a  total  of  not  more  than  500 
mlcrocurles  of  Polonium  310  per  device. 

(b)  Spark  gap  and  electrons  tubes. 
Spark  gap  tubes  and  electronic  tubes 
which  contain  byproduct  material  con¬ 
sisting  c!  not  more  than  5  mlorocurlea 
per  tube  of  Cesium  137,  or  Nickel  53.  or 
Krypton  85  gas,  or  not  more  than  one 
mlcroeurie  per  tube  of  Cobalt  50, 
le)  Light  meter.  Devices  destined 
for  use  In  measuring  or  determining  light 
Intensity  which  contain,  a a  a  sealed 
source  ,  *  sources,  byproduct  material 
consisting  ot  a  tout  of  not  more  than 
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200  mitrocurtes  of  Strontium  00  per 
device. 

<d>  Ion  venerating  tube.  Devices  do- 
•limed  for  ionization  ol  air  which  con¬ 
tain.  as  a  scaled  Bourco  or  r.ourccs, 
byproduct  matciial  consisting  of  a  total 
of  not  more  than  500  microcurlcs  of 
polonium  210  per  dcvlco  or  of  a  total  of 
not  more  than  50  mllllcurlos  of  Hydrogen 
3  (tritium)  per  device. 

|  Amended  | 

cmner.:  130.71  Brhodulc  A  (■)  through 
( <1 1  nrniMKlrd  n»  71  F  l\  7605.  Oct  3,  iBiO. 
1  3071  |(l)  revised  IU  32  F.  It-  B21B.  Oct. 
17.  165.7 

1  30.72  Schedule  fl.  The  following 
quantities  of  byproduct  material  aro 
generally  licensed  pursuant  to  I  30.21 
(A>  <3>. 
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{Amended  1 

OiiakoR:  Correction  of  nbb’tYlsilon  of 
Cctiurij  llnrluro  137  to  iCafla  137;  and  the 
added  portion  of  table  following  "Zinc  M" 
wiw  Added  at  21  r.R.  7666,  Oct.  a.  IBM. 

Non:  The  reporting  and  record-keeping 
requirement*  controlled  hm-ln  have  Keen 
Mjproved  hy  the  Bureau  of  the  Budget  In 
nrc  or  dance  witn  Tiie  Federal  peporie  Act  of 
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